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(54) CELL MEMBRANE-DIRECTED DRUGS 

(57) Drugs wherein peptides having an affinity spe- 
cific to phospholipids, preferably those which constitute 
a lipid bilayer Ibrming a cell cortex and the content of 
which in the lifiMd bilayer increases in abnormal cells, for 
example, injured, denatiflred or activated cells are 
bonded to physiologically active substances; deoxyribo- 
nucleic acids (DNA) encocKng the amino add 
sequences of the drugs when the physiologically active 
substances are peptides: and processes for producing 
these drugs. These drugs arxJ novel i^eptides are useful 
as preventives and remedies for diseases accompanied 
by oIccJ coagdatijn disordsri. ir^^ili-jrin^aiicn an J 
immune responses. 
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T^hnicai Field 

[0001] This invention relates to drugs in which peptides having affinity ^ecific for phosphdiptds, preferably those 
which are contained in the constituents of lipid Mayers fornfung the surface lay^ of cells and of which the s»ropof tion 
in the outer part of each lipid bilayer Incrrases when the cell is not nonral. for exannple, in ttie case where it is dannaged, 
denatured or activated, and biok^ically active substances bind to each other, deoxynbonudeic acid (DNA) which codes 
for the amino acid sequence of the drug in the case wh^e the biologically active substance is a peptide, and processes 
for producing such drugs. 

[0002] The invention also relates to a novel p^tide having affinity specific for a pho^holipd, preferat)ly one which is 
contained in the constituents of lipid bilayers forniing the surface layers of cells and of whech the proportion in the outer 
part of each l^^ld bilayer increases when the cell is not normal, for example, in the case where it Is damaged, denatured 
or activated, more preferably phosphatidyiserine or phosphatidylethandamine. further preferably phosphatklylserine. 
and DNA coding for the peptide. 

[0003] The drugs arid novel peptides of the invention are useful as preventives and therapeutics of diseases involving 
coagulopathy, inflammations and immune response. 

Background Art 

[0004] Active studies are conducted today in connection with the creation of new dmgs of high utility and as one of 
such studies an attempt is known that is directed to enhance the proportk>n in which a drug administered in vivo is deliv- 
ered to the site for effective actkHi while reducing the amount in which it becomes ineffective. This is an attempt at deliv- 
ery of the dnig in a site-specific manner, or an attempt of the so-called targ6ting^ A representative method of targeting 
is one that utilizes an antigen-antibody reaction. A method that may be mentioned as an example of this approach is 
one in which an F(ab')2 fragment of a tumor cell specif tc antibody (2162) is bound to liposomes containing adriamycin 
(ADM) to prepare immunoliposomes such that ADM is ddivered on tumor cells [I. Uyanra et al.. Jpn. J. Cancer Re&, 
Vd. 85. 434 (1994)]. Another representative method of targeting is one that utilizes the ir^eraction between a polypep- 
tKle-composed receptor and Its Itgand. A method tfiat may be mentioned as an example of this approach is one in which 
an ROD polypeptide set^ence having an ability to bind to a GPI&>/GPIIIa receptor is attached to the C terminus of phos- 
pholipase ^ (PLAa)* whereby the PLA2 is delivered on the membrane surface of platelets [A.C.A.RA. Bekkers et al.. 
Thrombosis and Haemostasis. Vd. 74. 1 138 (1995)]. Other examples that 1^ so far been reported indude one in 
which a peptide having affinity tor heparin present on the surface of celts is bound to superoxide dismutase (SOD) or 
complement regulatory proteins such that the SOD is delivered on the ceO surface [M. Inoue et al., J. Bid. Chem.. Vd. 
265. 16409 (1991)] or the complment regulatory proteins Is delivered on the cell ^rface (Internatioral Patent Publk»- 
tionWOyS6^49S5). 

[0005] Peptides are known which themselves tnve no bidogical activity but which have sdective affinity to the target 
site, whereby the binding of a bk)logically active substances to the target site of action is inf^ed through a competitive 
reaction. An example of such peptides is a pdypeptide tl^t t»rtds to a receptor on the airface of cells selectively, 
thereby inhibiting a ligand from t^ndng to the receptcs-. An example of such pdyp^ttdes is a pdyp^ide fragment 
derived from the antigen recognizing site (or complementary determining region: CDR) o? an antl-TNFa monoctonal 
antibody, which inhibits TNFafrom binding to a rector [E. Doring et al.. Molecular Immunology, Vd. 31 . 1059 (1994)]. 
Another example is a polypqjtide wWch, by selective birafing to a phosphdipid. phcsphatrdyteerine, inhilsts a factor 
involved in the progress of a Wood coagulation from bending to the phosphdipid and which is composed of 30 amino 
acids at the terminus of the C2 region of a human factor VIII (International Patent Publication WOy90/15615) or 12 
amino acids derived from the CDR of a phosphatidyiserine recognizing antibody (Japanese Patent Public Disclosure 
f \0 K Al No. 92992/ 1 993). 

[0C06] Another example that concerns the creation of new drugs of high utility is an attempt at imparting a new bio- 
logically adive function to an already bidogicaMy active peptide by genetic engineering techrwques. As regards TM 
whteh is known to suppress a Wood dotting reaction, reports have been made of a TM derivative which has a ftorindyfc 
enzyme such as a tissue plasminogen activator (tPA) bound to a TM peptide (Japanese Patent Domestic Announce- 
ment KOHYO 505554/1992) and a TM derivative which has a specified amino acid sequence bound to the C tenninus 
of a TM peptide so as to impart its action in enhandng the activity of antithrombin III and suppressing platelet aggrega- 
tion (Japanese Patoit Public Disdosure KOKAI Na 278497/1994). 

Disclosure of Invention 



[0007] There are toiown many drugs today that must be used in limited doses because of the skie effects they have. 
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For example, heparin and antithronMn III are used as anticoaoulants but the use of these su&tances must oocasion- 
ally be limited since they have side effects such as the tendency to cause bleeding. 

[0008] When admkiistering drugs, it is generally required to adnvnister more than a certain dose in order to attain a 
specified efficacy and side effects to the patient are sometimes a serious problem. In addition, it is by no means rare 
that administering high doses of drugs will eventually often increase the ecorionruc burden on the part of the patient. 
Therefore, it is desired to develop drugs that have high enough activity to exhibit satisfactory efficacy in low doses such 
that the side eff^ from drug administration can be reduced and which can be used more extensively without increas- 
ing the economic burden on the patient. 

[0009] Under the circumstances, the present inventors conducted intensive studies with a view to attaining the stated 
object. As a result, they found that a drug having aff ffiity for a specified phospholipid that was created by binding a bio- 
logically active substance to a substance having affinity for the specified phospholipid had an improved ability to localize 
on the specified phospholipid, thereby achieving a marked enhancement of its action and efficacy. The inventors further 
found that this marked enhancement of the action and efficacy of the drug was dependent on the specified phospholi- 
pid, which led to the accomplishment of the present invention. 

[001 0] Thus, a first aspect of the present invention is a drug that contains both a substance having affinity for a phos- 
pholipid and a biologically active sUbstance. The drug is preferably one having a novel substance that possesses tx>th 
a portion having affinity for a desired phospholipid and a portion having biologically activity; since the drug is obtained 
as a different form than it inherently occurs in nature, it is a drug having a chimeric suksstance or a substance produced 
by fusion of different proteins. Herein, said affinity for a phospholipid or said portion having affinity for a phospholipid 
preferably originates from the substance having affinity for a phospholipid, whereas the biological activity or the portion 
having bk>k)gical activity preferably originates from the bkrfogically active suk)6tance. Specifically, the drug is one that 
contains both a substance having affinity for a specified phospix>lipid. preferably phosphatidylserkie or phosphati- 
dylethanolamine, more preferably phosphatkiylserine. and a biok)gk:ally active substance. Herein, the substance hav- 
ing affinity for a specified phospholipid is preferably a peptide or a peptMe-oontaining substance. Said peptkJe has a 
sequence represented by the following general fbrnfula: preferably, it is composed of saki sequence. It shouki be noted 
that all of the sequences to be descnlsed in this specif k:ation permit substitution, deletion, addition, insertion and so 
forth in part of their constituent elements unless their characteristics are impaired. Specif icaliy. if the sequence is an 
amino add sequence, one or more amino ackis may be substituted, deleted, added, inserted or othenwise modified 
without impairing the activity of the sequenca 
(AI)ni-(A2)n2-(A3)n3 

(provkled that in the general formula set forth atxive. A1 represents the amino ackJ sequence denoted by Sequence D 
No. 1 or 10; A2 and A3 represent the amino ackl sequences denoted by Sequence ID No& 2 and 3. respectively; n^. 
n2 and Ps whk:h represent the repeating ruini^erB of A1. A2 and A3, respectively, are 0 - 5. 1 - 5 and 0 - 5. respectively; 
preferably, n^ is 0 or 1 . na is 1 . 2 or 3 . and n3 is 0 a 1 ). 

[001 1 ] More preferably, the substance having affinity for a phospholipki has at least either of the fbltowing sequences: 



(Al)i - (A2)i - (A3)i (Sequence ID No. 8 or 9) 
(A2)i - (A3)x (Sequence ID No. 5) 
(A2)2 - (A3)x (Sequence ID No. 6) 



(A2)3 - (A3)i (Sequence ID No^ 7) 
(A2)2 (Sequence ID No- 22) 



[001 2] The drug according to the first aspect of the present invention preferably contains a peptkie as the biologically 
active substance: spedfcally. at least one member selected from the group consisting of a factor involved in a blood 
coagulation system, a factor involved in a f ibrlnolytk: system, a factor involved in an immune response reaction, a factor 
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suppressing cyfopathy. a factor inhibiting the activity of proteases and modified versions thereS. more preferably, at 
least one member selected from the group consisting of a factor suppressing a blood coagulation, a factor enhancing a 
fibrinolytic system, a factor sunaressing a complement activating reaction, a factor siwressirg the cytcpathy due to 
active OJtygen. a factor inhibiting the activity of proteases and mocfified versions thereof, further preferably at least one 
member selected from the group consisting of TM, the second region of UTI. MCP. UTI and modifisd versions thereof, 
parliculany preferably a peptide having the amino add sequence denoted by Sequence ID No, 4 or either of Seouence 
ID Nos. 23 - 25. 

[00131 In a mode of conteining both the biologicaUy active substance and the substance having affinity for a specified 
phosphd^. the drug acoorcfing to the first a^ect of the invention preferably contains a linkage via a peptide bond, 
more preferably a linkage in which the N terminal amino add of the substance having affinity for a pho^holipid and the 
C terminal amino actd of the biotogk^lly active substance or. alternatively, the C terminal amino acid of the substance 
having affinity for a phospholipid and the N terminal amino add of the biologically active substance are associated by 
a peptide bond, further preferably, a mode in which the N terminal antoo acid of the substance having affinity fbr a phos- 
pholipid and the C terminal amino add of the bSotogically active substance are associated by a peptide bond. 
[00114J In its second aspect, the present Invention provides a peptide having the amino acid sequence represented by 
the following general fbnnula: 
(A2)n2-(A3)n3 

provided that A2 and A3 are the amino add sequences denoted by Sequence ID No& 2 and 3, respectively; ng whteh 

is the repeating number of A2 is 2 or 3; na which is the repeating sequence of ^ is 0 or 1 . 

[OOTSJ More preferably, the amino add sequence of said peptide has either of the fblk)wing sequences: 

(A2)2 - {A3)i (Sequence ID No. 6) 

(A2)3 - (A3)i (Sequence ID No. 7) 

(A2)2 (Sequence ID No. 22) 



im SI According to its tWrd aspect the present inventkwi provides DNA coding tbr the amino add sequence of the 
drug according to the first aspect of the present invention or the p^e portion of said drug. 
mm According to its fourth aspect, the present invention provides DNA coding fbr the amino add sequence of the 
peptide accorcfing to the second aspect of the invention. 

BMW81 According to its fifth a^ect the present invention provides a process for produdng the drug aocoiding to the 
first aspect of the invention. 

Brief Desa^on of the Drawings 

[0019] 

Fig. 1 is a diagram showing the DfMA primers used in PCR fbr yiehling the DNA of the present invention 
Rg. 2 « a diagram showing the DNA primers used in PCR fbr yieWing the DNA of the present Invention 
Fig. 3 IS a diagram showing the process of doning human 7W1 cDNA and constructing a human TM expressing vec- 

tor. 

rig. 4 is a diagram shewing syiwetic DNAs used in ccr^tructing a vector expressing soluble human TM having 
slfinityforpho^tidyteerine. a vector expressing the second region of hunan UTI having affinity for phoaahatidyl- 
serine, a vector expressing human UTI having affinity for phosphatidylserine and a vector eKpresdng soluble 
hunran MCP having affinity for phosphatkfylserine according to the present invention. 

FiQ. 5 is a diagram showing other synthetk: DNAs also used in constructing a vector expressing soluble TM having 
alfinrty tor phosphatdylserine, a vector expressing the second region of human UTI having affinity for phoajhatidyl. 
senne. a v«tor expressing human UTI having affinity for phosphatidylserine and a vector expressino soluble 
human MCP having affinity tor phosphatidylserine according to the present invention. 
Svertlwi* 8»w«>nQ the process of constnjcting an expression vector pM1350 according to the present 

Fig. 7 is a diagram showing the process of constructing an expression vector pM1357 accoiding to the present 

invention. 
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Rg. 8 is a diagram showing the process of constructing an expression vector pM1356 ^ccordng to the present 

invention. 

Fig. 9 is a diagram showing the process of constructing a vector pM1354 according to the present invention. 
Fig. 10 is a diagram showing the i^ocess of constnicting an expression vector pM1355 according to the present 
invention. 

Fig. 11 is a graph lowing the result of comparison of various Wnds of sdiile human TM having affinity for phos- 
phatidylserine according to the present invention with unmodified soli^e human TM In terms of the atMlity to accel- 
erate protein C activation, in which the vertical axis plots the relative activity of action in accelerating the protein C 
activation. 

Fig. 12 is a graph showing that a soluble human TM (rsTMC2) having affinity for phosphatidylserine according to 
the present invention is capable of accelerating protein C activation in a pho^hatidylserine specific manner, with 
the open colwnns referring to unmodified soluble human TM (rsTM) and the black columns to the soluble hurran 
TM (r6TMC2) having affinity for phosphatidylserine. in which PC. PA. PE and PS on the horizontal axis signify the 
components of liposomes and represent phosphatidylcholine, phosptfiatidic add. phosphatidylethanolamine and 
pho^hatidylserine. respectively, and Upo(-) signifies the absence of liposomes, whereas the vertical axis plots the 
relative activity of the action In accelerating protein C activation. 

Rg. 13 is a graph showing that soluble human TMs having affinity for phosphatidylserine according to the present 
invention bind to phospholipid in a phosphatidylserine specif fc tmmer. in which the open columns refer to unmodi- 
fied soluble human TM (rsTM) whereas the hatched and black columns refer to the soluble human TMs having 
affinity for phosphatidylserine (whfch are respectively rsTMTd and rsTMC2). and the horizontal axis off the graph 
ptets the content off phosphatidylserine in liposomes composed off phosphatcdyteholine and pho^hatidylserine 
whereas the vertical axis plots the amount of binding (absort>ance}. 

Rg. 14 is a diagram showing the process of constructing an expression vector pM13» according to the present 
invention. 

Rg. 15 is a diagram showing the process of constructing an expression vector pM1213 according to the present 
invention. 

Rg. 16 is a diagram showing the process off constructing an expression vector pM1380 according to the present 

invention. 

Rg. 17 is a diagram showing the process of constructing an expression vector pM1370 according to the present 

invention. 

Fig. 18 is a diagram showing the process of constnicting an expresaon vector pM1371 according to the present 
invention. 

Rg. 19 is a diagram showing the resdt of comparison of human UTI having affmity for pho^atidylserine according 
to the present inventfon with unmodified hun^n UTI in tenns of the ability to suppress active oxygen prcductton. in 
which file vertical axis plots the amount of production of active oxygen (the rate of change in absorbance per imit 
time). 

Fig. 20 is a gr^h showing the result of comj^rison of the second region of human UTI having afffirtity for pho^hati- 
dylserine according to the present invention (rR-020C2. indicate by O in the graph) with the second region of 
human UTI expressed in fioH (indicated by O in the graph) in terms off the ability to inhibit the activity <^ pro- 
thrombinase, in whteh the horizontal axis plots the concentrations off rR-020C2 and the second region off edi 
expressed human UTI In terms off trypsin inhibiting activity whereas the vertical axis pfots the percent residual activ- 
ity of prothromblnase. 

Rg. 21 is a graph showing that the second region of hun«n UTI (rR-020C2) having affinity ffor pho^hatidylserine 
according to the present invention has the ability to Inhibit the activity off prothrombinase In a pho^tkSylserln© 
specific manner, with the open columns referring to rR-020 and the tetched columns R-020C2. and the horizontal 
axis off the graph plotting the content of phosphatidylserine In liposomes composed off phosphatkJyichollne and 

pnospnatiJyUjfiue whereas u%a viiriical axis plwU ina percef;i i/.h:c::ion of the aciivily or proihrc/no:. ace. 

Rg. 22 is a diagram showing the process off constmcting an expression vector pM13S0 according to the present 

invent on. 



Best Mode for Canrying Out the Invention 



[0020) On the pages that follow, the present Invention will be desalbed in detail. 

[C0211 The -phospholipid* as used in the present invention is a desired phospholipid that is intended for targeting a 
biol^ical substance to a speciffied site and which is contained in the constituert components of the lipid bilay^s form- 
ir^ the surfece layers off cells such that the proportion of its content in the outer part of each lir»d bilayer will increase 
1!"!®^'^^'^"^^"°"^^' for example, in the case where they are damaged, denatured or activated. Morespecrff- 
ically the phospholipid is such that its content increases in such cases as where a Wood coagubtion is in progress, the 
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so-called immune response reactions of cells such as their activation, impairment and/or ap(^^ due to inflammation 
or immunocytes are in progress, a cell impairing reaction due to active oxygen is in progress or where a cell activating 
and/or impairing reacfion due to proteases is in progress. As typicaj examples of such phospholipid, phosphatidylserine 
and pho^hatidylethanolamine [Alan J. Schroit et al.. Biochim. Biophys. Acta, \M. 1071. 313 (1991)] may be mentioned, 
and pho^hatidylserine is prefen-ed. 

[0022] The term '\m/'mg affniity" as used in the present inventiwi refers to the performance of a certain interaction. 
The term "Interaction" includes mutual binding, formatbn of a complex, mutual recognition of molecules, tendency to 
move and/or aggregate in a specified direction, causing the shape of molecules to change, and mutual reaction. In the 
case of mutual binding, the mode of binding is in no way limited and it may be non-covalent bonding typified by electro- 
static bonding and hydrophobic bonding or covalent bonds typified by a disulfide bond, an ester bond, an ether bond 
and a peptide bond. 

[00231 Thus, the first aspect of the present feivention is a substance or a composition, preferably a drug, that contain 
both a substance having affinity for a pho^holipid and a biologically active substance, and which are characterized in 
that their action and efficacy are enhanced under such a condition that a specified phospholipid is present 
[0024] The term "under such a condition that a phosphoHpd is present" as used herein includes not only artificially 
creatal environments but also natural environments. Artificially created environments include the state where phos- 
pholpids. blood, cells, living tissues and their disrupted products are contained iQ ^ or within containers such as test 
tube whereas natural environments include all parts such as blood vessels, brain and other organs. 
[0025] It should also be noted that the "peptide" as used in the present invention is in no way limited in the length of 
its amino acid sequence and covers the range from socalied dipeptides consisting of two amino adds to polypeptides 
consisting of 1,000 or more amino acids. 

[0026] The substance having affinity for a phospholgjid as used in the present invention is in no way limited in the 
molecules H is composed of or its shape as long as it has affirfty for a specified pho^holipid. Preferably, it is a peptide. 
moTo preferably a peptide consisting of the following amino acid sequence- 
(A1)ni-(A2)n2-(A3)n3 

where Al is the amino add sequence denoted by Sequence ID Ma 1 or 10. and A2 and A3 are the amino acid 
sequences denoted by Sequence ID Nos. 2 and 3, respectively. It should be noted that Al may contain all or part of the 
amino acid sequence of Sequence ID Mo. 1. For example. Al may contain the amino acid sequence denoted by 
Sequence ID No. 10 but it preferably contains all of the amino add sequence of Sequence ID Na 1. Syrrtjol Xaa in 
Sequence ID Na 2 is Thr or Leu. It should also be noted that A3 may contain part or all of the amino acid sequence of 
Sequence ID No. 3. Refen-ing to n, . n2 and ng, they are any numbers representing the repeating numbers of the amino 
add sequences A1 . A2 and A3, respectively: n, is preferably 5 or less, more preferably 0 or 1 . n, is preferably at least 
1 . more preferably 1 . 2 or 3, and ng is preferably 5 or less, more preferably. 0 or 1 . 

[0027J The method of contoning the soiuences set forth above is not limHed in any way as tong as the stated peptide 
has affinity for a specified phospholipid. Advantageous examples to be combined indude the sequences denoted by 
Sequence ID Nos. 5 -gand 22. 

[0028] H should, however, be noted that the aforementioned amino add sequences are illustrative only and the pep- 
tide having affinity for a spedfied phospholipid according to the present invention is in no way limited in its amino add 
sequence as long as it has affinity for a spedfied phospholipid and depending on the need, the aforememioned amino 
acttJ sequences may be subjeded to substitution, deletion, insertion, addition and so forth. Further, they may be modi- 
fied as required. Alternatively, peptides having affinity for phosphatidylserine that consist of entirely different amino add 
sequOTces from the aforementioned ones may be substituted, for example, a peptide derived from a Gla region (diar- 
actemed by rcarboxyglutamic add residue) which has affinity for the phosphatidylserine contained in a coagulation- 
rebted fa^or sud< as factor Xa [Mann K.G. et al.. Blood. Vd. 76, 1 (1990)], a peptide having affinrty for the phosphati- 
dylserine derived from factor V [Thomas LO. et al., J. Biol. Chem.. Vol. 267, 4189 (1992)]. a peptide having affinity for 
the phosphatidylserine derived from Annexin V (M.A. Swairjo et al.. Nature Struct Bid.. Vol. 2, 968 (1 995)1 and so forth 
Of iierivaiives tiiercoi. 

[0029] The "bidogically active substance" in the drug of the present invention may be of any substance that exNbHs 
a pharmacological action in vjve and it may include a peptide having biological activity, a chemical substance exhibiting 
a pharmacdogical action, as well as their aggregates, encapsulations and so forth, a peptide with being preferred. The 
peptide having t)idogical activity" mentioned herein may be any peptide that is involved in jn yua reactions and it may 
be modrfied. as required. PreferaWy. the bidogically active substance is a peptide which inherently makes a certain 
muftial interaction with ceil membranes by itself or a peptide that interacts with substances that occur within cells, on 

°' °' surroundings: modified versions, variants and derivatives of sudi 
p^ttdes are also induded. If the biologically active substance is an inherently non-water-soluble peptide as exempli- 
^ "W*rane proteins, it may optionally be modified to a water-soluble fbnn Advantageous examples of 
ir^J^? ^ ^ coagulation system, a fador involved in a fibrinolytic system, a fador 

involved in immune response, a factor suppressing cytopathy, a fador inhibiting the adivity of proteases and so forth 
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more preferably, a factor suppressing a blood coagulation system, a factor enhancing a fibrinol^'c system, a factor sup- 
pressing a complement activating reaction, a factor suppressing the cytopathy due to active hydrogen, a factor inhibiting 
the activity of proteases and so forth. To illustrate in greater detail, exanples of the factor involved in a Uood coagulation 
system and/or the factor suppressing a Mood coagulation system include TM. the second region of UTI. antithrombin 
5 111 (ATIII), a tissue factor pathway inhibitor (TFPI) and so forth, as well as ntodif ied versions, variants and derivatives of 
these factors. Examples of the factor involv«l in a fibrinolytic system arxl/or the factor enhancing a fibrinolytic system 
include tPA, urokinase (UK) and so forth, as well as modified versions, variants and derivatives of these factors. Exam- 
ples of the factor involved in immune response reactions include complement regufatory proteins such as MCP and a 
decay-accelerating factor (DAF) which are factors that suppress a complement activating reaction. UTI which Inhibits 
10 immunocyte-derived proteases and the s«K}nd region of UTI, as well as modif laJ versions, variants and derivatives of 
these factors. Examples of the factor suppressing the cytopathy due to active oxyg&i and/or the factor inhibiting the 
activity of proteases include UTI. the second region of UTI, elafin. a secretory leukopiotease inhibitor (SLPI) and so 
forth, as well as modifial versions, variants and derivatives of these factors. Other examples of the factor suppressing 
the cytopathy due to active oxygen include SOD. catalase and so forth, as well as their modified versions, variants and 
15 derivatives (i.e.. factors having an active oxygen scavenging action). Among these advantageous examples. TM. the 
second region of UTI. MCP and UTI. as well as their modified versions, variants and derivatives are preferred, and 
those peptides which are represented by Sequence ID Nos. 4 and 23 • 25 are particularly prefen-ed. These are illustra- 
tive only and will in no way limit the biologically active substance to be used in the present Invention. 
[C030] In the drug according to the first a^ecl of the present invention, the "chemical substance exhibiting a pharma- 
20 cological action** Is a substance selected from among all subsfances that exhibit pharmacological actions but which 
exclude peptides having biological activity and as long as It exhibits a pharmacological action in viva it will in no way be 
limited by the molecular formula with which it is denoted. Specifically, examples include artificially synthesized com- 
pounds, chemical substances obtained by sei;»ration from natural products and microorganism-produced substances, 
nudeic adds, saccharide, lipids and so forth, as well as their mcdifiaj versions. To illustrate In greater detail, cydo- 
25 phosphamide which is an immunosuppressive substance, actinonydn D which is an anti-<ancer agent, an antisense 
oligonudeotide, hyaluronic add and lecithin may be mentioned: it should be not^ that thee are merely intended for 
illustrative purposes and will in no way limit the biologically active substance to be used in the present invention. 
[CJBIl The term "aggr^te" of the substance having biologcal activity or the compound exhibiting a phannacological 
action covers the substance having bidogical activity or the compound exhibiting a pharmacological action which have 
30 been assembiKJ in a qiantity greater than a ^5ecif ied level due. for example, to chemical bonding or physical adhesion, 
and the term "encapsulation" off the substance having biological activity or the compound exhibiting a pharmacological 
action covers the substance having biological activity or the chemical compound exhibiting a pharmacological action 
which are incorporated within liposomes, microcapsules or hlgh-mdecular weight matrices and so forth. 
[C032] The mode in which both the substance having affinity for a phospholipM and the biologically active substance 
are contained according to the first a^ect of the present invention is not limited in any particular way. A prefen-ed mode 
is such that the substance having affinity for a phospholipid is substantially integral with the biologically active sub- 
stance to form the dmg of the present invention without causing a complete compromise in the affinity for a ^edf ied 
phospholipid which is possessed by the substance having affinity for a phosphollpcd or In the activity of the biologically 
active substance. As long as the substance havir^ affinity for a pho^holi|Md is substantially integral with the biologically 
active substance to form the drug of the present invention without causing a complete compromise in the affinity for a 
specified phospholipid which is possess^ by the substance having affBiity for a pho^olij^ or in the activity of the 
biologically active substance, all possible wodes such as a mixture, a compotition, a complex, a bound form and so 
forth are induded. Thus, the two substances may be simply mixed with each other or they may be contained in a com- 
position or. alternatively, they may perform Interaction with each other. The term "interaction" covers mutual binding, for- 
45 mation of a complex, ntutual recognition of molecules, tendency to move and/or aggregate in a specified directfon. 
causing the state of molecules to change and mutual reaction, w'rth direct or indirect bonding in either of these forms 
being preferred. In me case of mutual binaing, the mode ui binding is In no way llratad arj ll may be uo;vuovj.i=;, jt u;.r.j- 
ing typified by electrostatic bonding and hydrophobic bonding or covalent bonding typified by a disulfide bond, an ester 
bond, an ether bond and a peptide bond. Depending on the need, a suitable linker and an adapter such as a peptide 
so having any amino add sequence or any compound may be interposed, as exemplified by a biotin-avidin bond, an anti- 
body-antigen bond or a bond formed by a receptor and its ligand; further, modifications may be applioj as required. If 
at least one of the biologically active substance and the substance having affinity for a pho^hollpid is a peptide, exam- 
ples of the binding site in the peptide include an amino group, a carbocyl group and a thiol groi^) in a cysteine residue 
that are present at the N terminus. C terminus or inside chains, with the N- or C terminus being preferred. In a particular 
case where both the biologically active substance and the substance having affinity for a phospholipid are peptides, it 
IS preferred to contain a bond established by a peptide bond and a more preferred mode is such that the N terminus off 
erther one of the biologically active substance and the sii>stance having affinity for a phospholipid is bound to the C ter- 
minus of the other peptide via a peptide bond. Thus, chimeric proteins and fused proteins may be mentioned as typical 
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exanples. W these cases, the one in which the N terminus of the substance having affinil^for a phospholipid is 
linked to the C tenninus of the biologicaily active substance via a peptide bond is particularly preferred. To give a spe- 
crfic preferred example, a drug according to the present invention may be mentioned that contains a peptide composed 
?![L*'"!!° 1 sequence in which an amino add sequence selected from among Sequence ID Nos. 5 ■ 9 and22 is 
iinKed to the C temiinus of an amino add sequence selected from among Sequence ID Nos. 4 and 23 • 25. 

'")'®"*'°" P"^^®® ^ P^*^® ''^'"fl ^ phosphatidylserine which consists of or 
contains the amino acid sequences denoted by Sequence ID Nos. 6. 7 and 22. as well as a pharmaceutical that oon- 
!f «f f^"^® ^ * component Said pharmaceutical indudes one in which the novel peptide having affinity for 
phosphabdylsenne according to the present invention is mixed with or bound to a biologically active substance or Hs 
aggregate or encapsulafioa The biologically active substance with or to which the novel peptide having affinity for phos- 
l^"^^ ^ "^J^ encapsulation of the substance has sudi a nature Zt nZbe 

c^Z ZX^^Jl^^'r^^'^'^l'^n ^ '^"^'^ °^ activated 

S«rS I specrfically. a biologically active substance to whidi the novel peptide having affinity lor phosphati- 

S?v«^ St ? ^1^^ '"'®'^°" °P«°"aliy via a suitable linker, has sud. a nature that rt^ll be 

atSJ^nrTI? ^ ""^ ^ phosphatidylserine according to the present invention may be modified with 

si^^ I 1*^"'''*^^ components of the skeleton of an encapsulatton of a biologically active 

substance and subsequently mixed or reacted with the encapsulatton of the biologically active substance to produce an 
encapsutaton contajnmg the btologically active substance to the surface of whid, the novel peptide having affinity for 
SSSSJf!l encapsulation simBarly has such a nature that it will be delivered selective^ on 

!1 ^ ^^''^ by damaged, denatured or activated cells. To illustrate, if the bio- 

og cally actve substance is contained in liposomes, the novel peptide having affinity for phosphataylserine accoiding 
^•^ "r?"* "^'^ ^ « ^« phospholipid such as phosphatidylSlami« ZSSS 

mixed wrth liposomes to produce a drug in which the novel peptide having affin^for^osphatidylserinJajSS^^ 

dd^ed selecbvely on the surface of cells that are not normal, as exemplified by damaged, denatured or activated 

^l"°)[if^^® ^ phosphatidylserine according to the present invention can also be used 

Dinding to the target site of action by a conqjetitive reaction 

HLtH^!,?!!^ f^cf P'^f may be of any kind as tong as it has. in effect, a DNA sequence coding for 

(J1) - (D1)mi - (D2)m2 - (D3)m3 - (J1) 
"S^^^lVaX^^ ^. *^ ^'^^ °* « P^^« '^^^'"g biotogfcal activity and at least 

^A1.A2and A3. respedively. with DIbeingtheDNAsequencedenotedby Sequence iDNo 11a12 MtheDfS 
br!S^Z"Sfn^' ^Z^. ID Na 1 3 or 1 4 and D3 the DNA sequence de^ed by Sequ^e ID No." 1^ 
S part 0* ^ DNA sequence of Sequence ID No. 1 1 to ^d. an extent that th^ewS 

beno<Jange«.tstranslattonal frame. For instance. D1 may comain the DNA sequence of SeaJeScr©iSV^^^ 

^em tiatSi 1?H^ "^t^ "^^ part or all Of the DNA sequence of Sequence ID No. 1 5 to sS, ^ 

CiiS,^ nu,^ "^^'r^^ Syn*ols m,. m^ and ma are any numbers that represert 

me repeating numbers of the DNA sequences. D1 . D2 and D3. respectively: m, is preferably 5 or less more oSerablv 

il^ n ^ ^ ^ '"^^^ ^ coagulation, a fader involved in a fibrinolytic systemTScS 
^^irr'J!f^'"" * cytopathy. a factor inhibiting the activity of proSLef^'iS 

preying a complement activating reaction, a factor suppressing the cytopathy due to active oxyg». a f&ctor inhit^^a 
^nreac*on and/or the fador suppressing a blood coagulatton indude TM. the second region of UTI ATIII TFPI a^ 

S^nTS^ '.'S'i T^' "''"^ ^ '"''"^'^'^ ^^'"^ '""^^^ UK and so forth, as wel iTi^SZ S^- 
.rS^l ^ "^^"^^^ factor- Examples of the fador involved in an imr^une resSSTrracfi^ 

.ncludecomplemem regulatory p^teinssudiasMCP and DAFwhid^arefadorssuppr^^ 
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reaction. UTI which inhibits immunocyte-derived proteases and the second region of UTI, as «vln as modified veraons, 
variants and derivatives of these factors. Examples of the factor suppressing the cytopathy due to active oxygen and/or 
the factor inhibiting the activity of proteases include UTI. the second region of UTI. SLFI and so forth, as well as modi- 
fied versions, variants and derivatives of these tactors. Oth» examples of the tactor sunsressing the cytopathy due to 
active oxygen include SOD, catalase and so forth, as well as their modified versions, variants and derivatives (i.e.. fac- 
tors act as active oxygen scavenger). A typical example of a more prefenred combination of sequences may be a DNA 
sequence consisting of nucleotide sequences such that a nucleotide sequence of Sequence ID Nos. 16 - 20 or No. 26 
is linked to the 3* end of a nucleotide sequence of Sequence ID Na 21 or Nos. 27 - 29. 

10036] Advantageous examples of the DNA according to the fourth aspect of the present invention which codes for 
the amino acid of the novel peptide having affinity for phosphatidylserine are the DNA sequences of Sequence ID Nos. 
1 7. 1 8 and 26 (which code tor the peptides of Sequence ID Nos. 6. 7 and 22, respectively). 
[0037] The present invention also provides a recombinant DNA, such as a plasmid or expression vector, that contains 
the DNA of the invention. 

[C038] As is well known in the art. in accorctence with the degeneracy of genetic codes, at least one base in the DNA 
gene sequence which encodes polypeplide can be replaced by another base without changing its amino add 
sequence. Hence, the DNA of the present invention may have base sequences having one or more base r^lacements 
based on the degeneracy of genetic codes. Particularly in the case of producing the peptide of the present invention by 
genetic engineering techniques, the DNA may have sequences having one or more base replacements in order to pro- 
vide codons that will be used with high frequency in specified host cells. It should be noted that in the present invention, 
the sequence of DNA is described starting from the 5* terminal end. In the present invention. A. Q. C and T stand fbr 
daoxyadenylic add. deoxyguanylic add. deoxycytidylic add and thymidylic acid, respectively. 
10039] The drug of the present invention can be obtained by a process in which the substance having affinity fbr a 
specified phosphoRpid and the biologically active substance are prepared individually and then mixed or bound to each 
other. Herein, the substance having affinity fbr a specifi«l phospholipid may be mixed with or bound to the biologicany 
active substance by any method as tong as the substance having affinity for a specified phospholipid is substantially 
integral with the biologically active substance to form the d-ug of the present invention without causing a complete com- 
promise in the affinity for a specified phospholipid which is possessed by the substance having affinity for a specified 
phospholipid or in the activity of the bio)o{pcally active substance. 

[0040] The substance having affinity fbr a specified phospholipid according to the present invention is preferably a 
peptide and can be produced by a process characterized in that at least one of the foDowing steps is performed: 

a) the step of obtaining sakJ peptide by chemicai synthesis: 

b) the st^ of obtaining DNA having a sequence coding fbr the amino acid sequence of said peptide: 

c) the step of incorporating said DNA into a vector so as to give a r^licabie recombinant DNA containing said DNA- 

d) the step of transforming a host cell with said recombinant DNA to give a transfbrmant capable of exoressinQ said 
p^tide:and 

e) the step of culturing said ttansformant such as to produce said peptide and recovering said peptide from the cul- 
ture mixture. 

[mwi J The chemical synthesis method tor produdng a peptide having a specified amino acid sequence according to 
the present invention may typically be Implemented by using an automatic peptide synthesizer. 
[WW2] The DNA having a sequence coding for the peptide of the present invention may typically be prepared in the 
folKwmg manner. Unless otherwise expressly stated, general genetic engineering techniques can be implemented on 
me baas of the procedures described in literature Isuch as "Molecular aoning. A LABORATORY MANUAL" Second 
Edrtion. T Maniabs et al.. Cold Spring Harbor Laboratory Press (1989)]. To begin with. cDNA prepared on the basis of 
mRNA extracted from human cells or organs or. alternatively, a commerdally available human cDNA library or human 
cnfO<rwsomal b..A .3 used as jemplaie UNA. Tf.e,i. by .ersrri.ig to u-.e kiiov.vi DriA Scquir.ce (ey.. ti^ i«^ucr,.s oi 
human factor VIII) and using a DNA probe chemically synthesized with an automatic DNA synthesizer, the template 
DNA IS screened to obtain DNA coding for the desired polypeptide. 

iaW3] The DNA coding for a polypeptide having affinity for a spedfied pho^ipid can also be obtained solely by 
chemical synthesis using an automatic DNA synthesizer. Another preferred method fbr obtaining the DNA coding for a 
"^^SSor^o'"^ ^"'"'^ ^ ^ specified phospholipid is one utilizing a polymerase chain reaction (hereinafter designated 
as PCR^ Briefly, by referring to the known DNA sequence (e.g., the sequence of human factor VIII). a DNA primer is 
Chemically synthesized with optional base sequences and restriction enzyme recognizing sites being attached as 
'^■!!^u "«"0 above-mentioned cDNA as a tenplate DNA sudi that the desired DNA is 

^Tv!! . ^ ^ ^ peribnned by making reference to literature [eg.. "PGR Protocols. A 

Guide to Methods and Applications". iVOchael A.I. et al.. Academic Press (1990)]. 

[0044] The step of incorporating the DNA of interest into a vector can be inplemented in accordance with the general 
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genetic engineering techniques descrttjed in the stated iiteratura Briefly, cloning sites in the veSor are digested with 
suitable restriction enzymes and the DNA of interest, optionally after digestion wwith restriction enzymes, is inserted 
Ijehween the digested cloning sites, optionally wnth linkers and so fcfth. The vector to be used herein may be of any Wrel 
as long as it is capable of replication within the host to be us«l but it is preferred to select a vector that contains a pro- 
moter, a ribosome binding site, sequence of a signal peptide and/or a poly(A)* signal, all being necessary for express- 
ing the peptide of interest within a host, and which is replicaWe within the host to be used. As the promoter, ribosome 
binding site, sequence of signal peptide and poly(Ar signal that are to be used, all promoteis. ribosome biriding sites, 
sequence of signal peptide and poly(A)* signals that will function within the host to be used are appKcable and these 
can be synthesized chemicaBy or are available from any cells, host to be used, virus, plasmid or phage and so forth. 
C01W51 The step of introducing the resulting recombinant DNA into a host cell can be implemented in accordance with 
the methods customary in the art concerned and which are desaibed in literature (e.g. "Shin Saa5o Kogaku Jikken 
Purotokol". edited by Department of Oncology. Institute of Medical Science. The University of Tokyo, published by Shu- 
junsha. 1991). as exemplified by a competent cell procedure, a calcium phosphate procedure, a DEAE dextran proce- 
dure or electroporation and so forth. The host cell into which the resulting recontiainant DNA is to be introduced may be 
eukaryotic as typified by Hela cell. COS cell. CHO cell, yeasts and insect cells or prokaryotic as typified by Escherichia 
qbH and fiaciUlS SlMlis and any cell that is suitable for expres^ng the peptide of the present invention may be selected 
as appropriate and subsequently used. It shouki also be noted that the host cell and the vector are advantageously 
usee 1 such a combination that they are mutually functional to be capable of expressing DNA coding for the peptide of 
inter-^ii. Examples of the prefeaed vector-host combination include the combination of COS cell or CHO cell with a vec- 
tor containing the eariy promoter of simian virus 40 (SV40). a vector containing EF-1apromoter (EF promoter) or a vec- 
tor containing SRa promoter and so forth, the combination of yeast Saecharamynaa cacadsaa with a vector containing 
the promoter of a 3-phosphoglycerate kinase gene and so forth, as well as the oombinatkm of E. firii HB101 with a vec- 
tor containing tryptophan promoter derived I» Coil . 

lOmj The host transformed with the expression vector can be cultured using nutrient media in accordance with 
jOTOwn general methods for culturing microorganisms, animal cells or insect cells. The peptide of interest produced by 
the transfomied host can be purified, isolated and recovered from the culture broth by making reference to many arti- 
cles and literature (e.g.. "Shin Seikagaku Jikken Koza 1. Tar?)akushitsu I", edited by The Japanese Biochemical Soci- 
ety, published by Tokyo Kagaku Dojin. 19S0)1. Briefly, the peptide of interest can be obtained in a pure fomi using at 
least one method seleclsd from anrwng desalting, concentration, salting out ultrafiltration, ion-exchange chromatogra- 
phy, reverse-phase chromatography, isoelectric chromatography, affinity chromatography, and gel filtration. 
(00471 A peptide having biological activity can be obtained by the same procedures as those described above for 
obtaining the peptide having affinity for a specified phospholipid. Briefly, human TTW. tor instance, can be obtained by 
chemical synthesis or using genetic engineering or by the combination of bofli. 

[CMS] A chentical sii)stance exhibiting a pharnncological action can be obtained by chemical synthesis. If H is diffi- 
cult to obtain by chemfeal synthesis or if the cost for chemical synthesis is exorbitant, it may be extracted, separated or 
purified from natural products or it may be separated and purified from the supernatant of the culture broth of a micro- 
organism. 

[0049] If the drug of the present invention is such that both the biologically active substance and the substance having 
affinity for a phospholipid are peptides and that the N temiinus of either one of the peptides and the C lemtinus of the 
other are joined linearly by a peptide bond, with a peptide of a given length being optionally interposed as a linker the 
dnjg can be direcUy obtained by aprocess characterized in that at least one of the following steps is performed: 

a) the step of obtaining a peptide having the amino ackJ sequence of the daig of interest by chemical synthesis; 

b) the step of obtaining DNA having a sequence coding for the amino acid sequence of the dmg of interest; 

c) the step of Incorporating saki DNA into a vector so as to give a replicable recontoinant DNA containing said DfgA- 

d) the sfeo of transforming a host cell with said recombinant DNA to give a trans»ormant capable of expressinn the 
pepade 01 interest; 

e) ttie ^ep of culturing said translormant to produce the peptide of interest and recovering said peptide from the 
culture broth. 

lOOSOI The peptide having the amino add sequence of the drug of interest can be obtained by chemical synthesis 
fypKally using an autixratic peptide synthesizer. 

[OfWii] The DNA having a sequence coding for the amino acid sequence of the drug of interest may typcally be pre- 
pared in flie following manner. Unless othenvise expressly stated, general genetw engineering techniques can be 
I'llw*^ o ^ 0* procedures described in literature [such as "Molecular Cloning. A LABOFIATORY 

nlv^n!!, 1^?°'*^ =".;7- ^^"^^^ ®* ^ ^""9 Laboratory Press (1989)]. To begin with. cDNA pre- 
pared on the basis of mRNA extracted from human cells or oi^ans. a commercially available human cDNA library or 
human chromosomal DNA is used as template DNA. Then, by refeaing to the known DNA sequence of a peptkle hav- 
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ing biological activity (e.g. human TM DNA). the template DNA is screened using a DNA prob^chemically synthesized 
with an automatic DNA synthesizer to obtain DNA (I) that codes for part or all of the peptide hmng biological activity. 
DNA (0 can also be obtained by chemical synthesis alone using an automatic DNA synthesizer. Similarly. DNA (II) can 
be produce! that codes for a p^tkle having affinity for a spojified phospholipid (e.g. the C-terminai region of human 
factor VIII). Another preferr^ method for obtaining DNA (I) and DNA (II) is one utilizing PGR. Briefly, by refen^ing to the 
known DNA sequence (e.g., human TM DNA or human factor VIII DNA). a DNA primer is chemically synthesized with 
optional sequences and restriction enzyme recognizing sites being atlach«J as required, and PGR is performed using 
the above-mentioned cDNA as a template DNA such that the desired DNA is obtained. It should be not^ that PGR can 
be perfbrmal by making reference to literature [ag., TGR Protocols, A Guide to Methods and Applications". Mtehael 
A.I. et al.. Academic Press (1990)]. The thus obtained DNA (I) and DNA (II) are optionally digested with restriction 
enzymes and bound together, with a chemically synthesized DNA linker being optionally interposed, ther^y yiekJing a 
DNA fragment containing the DNA coding for the drug of the present Invention. 

[C052] The stqD of incorporating the stated DNA into a vector so as to give a replicable recombinant DNA containing 
sak:! DNA. the stq3 of transforming a host cell with sakJ recombinant DNA to give a transformant cap^le of expressing 
the drug of interest, and the step of culturing sakt transformant to produce the drug of interest and recovering saki drug 
from the culture broth can be implemented by the same procedures as those described above for obtaining the peptkie 
having affinity for a ^ecified phospholipid. 

[0053] If the novel peptkie having affinity for pho^hatidylserlne according to the present invention is bound to a bio- 
logically active substance or its aggregate or encapsulation, there is provkJed a means of enabling the biologically 
active substance or its aggregate or encapsulation to be delivered selectively on the surface of cells that are not normal, 
as exemplified by damaged, denatured or activated ceils. Take, for example, the case where the bfologically active 8ut>- 
stance is contained within encapsulations, the substance having affinity for a specified phospholipid is nnxlif ied with a 
substance having affinity for the components making up the skeleton of the encapsulations and thereafter mixed with 
the encapsulations containing the biologically active substance, whereby said substance having affinity for a ^edf i^ 
phospholipki is bound to the surfaces of the encapsulations to yield the drug of the present invention. To give a preferred 
example for the case where the biologically active substance is contained within liposomes, the substance having affin- 
ity for a specified phospholipid is modif i^ with a suitable phospholipid such as phosphatkiylethanolamine and thereaf- 
ter mixed with the liposomes, whereby the substance having affinity for a specified phospholipki is bound to the surface 
l^er off each lqx)some to yieU the dmg of the present invention. 

[00541] The substances or drug of the present invention, for exanple, the substances to be described in the Exanples 
were not found to have any significant toxicity. 

[0055] In addition, the drug of the present invention may appropriately be combined with pharmaceutical carriers and 
ifnedia such as sterilized water, biologfoal saline, vegetable oils, mineral oils, higher alcohols, higher fatty acids and 
Innocuous organic solvents, etc. and further with optional excipients, coloring agents, emulsifiers. suspending agents, 
surfactants, solubilizers, anti-adsorbents, stabilizers, preservatives, humectants, antioxkJants, tMjffering agents, isotonic 
solutions, palliatives, etc. so as fo take the form of pharmaceutical compositions (e.g., injections and oral drugs) or kits. 
The drug of the present inventfon can be administered systemically or topfcally and either rapidly or in a sustain^ man- 
ner, preferably by peroral routes, for example, by intravenous injection, intracoronary injectfon. intramuscular inj«*on, 
intraperitoneal injection or subcutaneous injection, etc. However, the use of the drug of the present invention is by no 
means limited to these methods off administration. In addition, it may be used In combination with other drugs. 
[0058] The dose of administration of the drug of the present invention can be adjusted as appropriate for the biolog- 
ically active substance containaj in saJti drug and depending upon the severity of the disease the patient is suffering 
from. 

[0057] The present invention also provkJes a novel method for delivery of the biologically active substance in a site- 
selective manner so as to enhance its action and effk^cy by a mark«j degree. Stated more specifically, the present 
invention provides a method by which the substance having affinity for a specified phospholipki Is bound to the desired 
OiyjioCficaity auave v5uoi*iar;ce oo ihiiC iri^ laaer is Ciii /i; c-u CrO a .-5 su. :^^3 \aj -^r c\ a^^^ io ^\\\\t\i an c. ^. i a.id 

efffcacy Herein, the phospholipki whfoh serves as targeted molecules to deliver the biologically active substance con- 
sists of molecules that compose cell men^ranes which are possessed by all cells without exception and, in this respect, 
it is totally different from the aforementioned specific antigens as the specific receptors, molecules and so forth which 
are composed of polypeptdes. Therefore, all cells, as well as all tissues and organs that are composed of cells can 
potentially provide sites where the activity of the biologically active substance in the drug off the present invention will 
increase. In addition, if the affinity conferred on the biologically active substance is for a speciflaJ phospholipid, the 
activity of the tHok^gically active substance can be selectively increased In certain of the cells and in certain of the tis- 
sues and organs that are conrposed of the cells. Thus, the present invention provkJes a drug delivery method or system 
based on the entirely new concept that the action and efficacy of a l^otogically active substance is enhanced by its 
selective delivery on the surface layers of cells, tissues and organs that are not nomial. As will be described in the 
Examples, the present inventors preparaj substances having affinity for a phospholipki. in which a peptkie having aff in- 
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ity for a phwpholipid was bound to TM. UTI. the second region of UTI or MCR As » turned outle TM having affinity 
for a phospholipid, the UTI having affinity for a phospholipid and the second region of UTI having affinity for a phosphol- 
ipd were sufficiently increased in their activity and ability of being focalized on phospholipid to exhibit an enhanced 
fS^u^"? activity and abflity of being localized on phospholipid can also be verified lor the 

MCP having affinity for a phospholipid by measuring Hs actfon in suppressing conplement-dependent hemolysis as 
descnbed in a literature ("Hotalgaku". Inai M. el al., published by Ishiyaku Shuppan Kabushiki Kaisha, 1962) The 
Examples provide illustrations of a drug delivery method or system that are based on the aforementioned entirely new 
concept that the action and efficacy of a bntogically active substance is enhanced by selective aggregatfon of said sub- 
stance on the surface layers of cells, tissues and organs at various sites such as a site virtiere a Uood coagulation is in 
progress, a site where the 80H»lled immune response reactions of cells such as their activation and insairment due to 
inflammation or immunocytes are in progress, and a site impaired by active oxygen, and a site where a cell activation 
and impamng reactfon is in progress due to active proteases. In summary, the present invention provides a drug and a 
novel peptide that are useful as preventives and therapeutics of diseases involving coagulopathy, inflammations and 
I!!!i;Stl^^l'!!l?T' ^ necessary for producing them and a process for producing said drug. It 

should be noted that the dnjg of the present invention is by no means limited to pharmaceuticals and may be used as 
clinical or research reagents and the like. 

[0058] The present invention wiU now be described below more specifically by means of working exannles. which are 
Lm" ^TSi °* ■A\us\Tatng the practfoe of the invention and are in no way intended to limit the 

same. The abbreviations used in the following descriptton are based on those which are conventional in the art con- 
CGrnoGl. 

•°^?L ""'f® ^^swise noted, genetic engineering technology was implemented adopting the protocols described 
inbootesud, as -Molecular Qoninft A LABORATORY MANUAL'. Second Edition. T Maniatis et al.. CoW Spring Har- 

S'n^^SSr'i?!?!!!!??' 't^!^.^^ *° ^"^^^ ^9"' ^ B«"«id Pert) et al.. John Wiley & 

i P??P'«<^'«-AQuidetoMethodsandApplicatfons^MichadA.Letal..AcademicPress^^ -^lin 
^J^^i'^I""^' "^"^ ""^^ Science. U^Js^\^. 

^S?tS ^ ^T"^ ^ Handobukku". edited by Muramatsu M. et al.. publish^ by 

sha. 1991. as well as the protocols attached to the reagents or equpment used . »^ « oy tow 

SUStmcI rf^Sif.'""'!'^'^ PM1354 and PM1357. respectively, which were axpressfon plasmids for ttie isTMTd 
^ Tin ? ? ® <iet>08ll«i wHh the National Institute of Bioscience and Human-Technol- 

S*^® ^ Technology. 1-3. Higashi 1 chome. Tsukuba-shi. baraW-ken. JAPAN under date 
of December 16, 1996 (under respective Accessfon Numbers P-16008 and P-16009) and a transfer from the original 

MC?ir^J2L^ 1 r ^T^l The E strain bearing pM851 which was an expression plasmid for human 
MCP was deposrted witti the National Institute of Bfosdence and Human-Technotogy. Agency of Industrial Science and 
fS^^ij.'^'^L'^^^^ lba«ki-ken. JAPAN underdateS^nSy^. 1992?S^^SS^ 
ary 18. 1993 (uncter Accession Number PERM BP-4195). 
Example 1 

Chemical Synttiesis of Peptides Having Affinity for Phosphatldylserlne 

[M61] Peptideshaingtheaminoacidsequenceof Sequence ID Nos. 5, 6 and 22 were synthesized by a solkJ-phase 
2S^v"^'2J"thf peptidesynthesi^er (Model 432A. p«xluct of Applied Ko^ems). uiss othSvS 
nr!ST^ '^!r^ ^ Attached operatirHI manual. FbDowing cleavage. 

1 T precprtaton .n ether, peptide were obtained by removing the ether and the resuHing residue was 

C18 ^CAJ^^fal'^i^^^ """'^ "^'"^'^^ ^^^"^ acetonitrile with o.i% triiUioroacetic acid, and using a 

SsLC SSim^STTSf ^* ^ ^ highi,erformance liquid chromatogra^V 
Sne^rleiS^^^ '^'^ a 10% - 60% acetonitrile with 0.1% trifluo^^ 

[0062] The yields of the respective peptides were 10 mg. 6 mg and 12 mg. 
Example 2 

Cloning of Human TM cDNA and Preparation of Human TM Expressing Plasmids 

K» IT. "^^^^^OM? from about 20 g of human placente by a guanklium isothiocyanate mettiod. A portion 
(10 mg) of the resulting RNA was passed twice thmugh a oligo(dT)-cenulose column (type 7. i^uct of PharniSIJ^ 
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recover about 90 |xg of poiy(A)^ RNA. Then, using the resulting pofy{Ay RNA as a starting r^terial. single-stranded 
cDNA was synthesized. Briefly; single-stranded cONA was synthesized t>y means of a reverse transcriptase using 10 
|ig of the polyCA)*^ RNA as a template and an oiigo(dT) as a prirner in the usual manner. 

[0064] In a separate step, by referring to a known sequence of human TM DNA [K. Suzuki et al.. EMBO J.. Vol. 6, 
5 1891 (1987) and R.W. Jackman et al., Proc. Natl Acad. Sci. USA. Vol. 84, 6425 (1987)], six DNA primers (Si - S3 and 
Al - A3; see Rgs. 1 and 2), each corresponding to a portion of the DNA sequence of the human TM gene and contain- 
ing a suitable restriction enzyme recognition site at 5' end. were synthesized with a chemical synthesizer (Model 381 , 
product of Applied Biosystems). As for S3, a restriction enzyme Xhoi recognition site was introduced by silent mutatk)n. 
Speaking of A3, it contained a DNA sequence coaesponding to a termination codon. The synthesized DNA primers 
10 were purified on an OPC column (product of Applied Biosystems). 

[0065] Then, using the aforementioned single-stranded cDNA as template DNA, PGR was performed using the chem- 
ically synthesized DNA primers in accordance with the reactton sohJtion's recipe shown in Table 1, and the human TM 
cDNA was arrplif ied in three divided portions (for the correspondence t>etween the DNA primers used and the DNA to 
be amplified, see Table 2). DNA amplification was performed with a thermal cycler (Model PJ1000, product of Perkin- 
15 Elmer Cetus) by repeating 30 reactbn cycles, each consisting of 94*C x 1 min, 55*C x 2 min and 72''C x 3 min; after 
the end of the reaction, a portion of the reactton solution was sampled and subjected to agarose gei electrophoresis, 
which verified the amplification of the intended sizes of DNA. 



20 Table 1 



PGR Reaction Solution's Recipe 


Distilled water 


77fiL 


Buffer*) 


10»iL 


dNTPs mixed solution (2.5 mM) 


8»iL 


Sense primer (1 ^g/^L) 


mL 


Antisense primer (1 [ig/)ii.) 


1|*L 


Template DNA (ca. 20 ng^iL) 


2.5 jiL 


Heat-resistant DNA polymerase (5 unfts/|iL) 


0.5 \iL 


Total 


100 fiL 



*) Bufler: 0.1 M Tris-HCI (pH » 8.3) 

0.5 MKa 

15mMMgCl2 



Table 2 



Combinations of Sense and Antisense Primers vs Amplified Genes 




Sense primer 


Antisense primer 


Amplified DNA 


Combination 1 


SI 


Al 


Fragment 1 


Combination 11 


S2 


A2 


Fragment 11 


Comk>ination III 


S3 


A3 


Fragment III 



[0066] The anplified DNA (Fragments I - III) were purified and recovered from tiie reaction solution by a phenol/chlo- 
roform treatment and ethanol precipitation. Fragments I. II and 111 were digested with restriction enzyme pairs 
Salt/BamHI. Hindlll/Sall and Pstl/BamHI, respectively, and thereafter subdoned into a cloning vector pUCIIB in the 
55 usual manner to give pUC1 1 8-FI. pUGl 1 8-FII and pUCl 1 8-FIII. Subsequentiy. pUC1 1 8-FI was digested with a restric- 
tion enzyme pair Hindlll/Ddel, pUCi 1 8-FII with Ddel/Sall and pUCI 18-Flll with Xhol/EcoRI and subjected to agarose 
gel electrophoresis in the usual manner, whereby DNA fragments of Ca. 450 bp, ca. 650 bp and ca. 650 bp were sep- 
arated and recovered. The three recovered DNA fragments and the product of digestion of pUC1 18 with a restriction 
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enzyme pair Hindlll/EcoRI were ligated in the usual manner to prepare a plasmid pUCl 18-TM bearing a full length of 
human TM cDNA containing a signal peptide (the process of construction of the plasmid is shown in Fig. 3). In the usual 
manner, the sequence determination of the cDNA obtained was carriaJ out with a DNA sequencer (370A. product of 
Applied Blosystems), whereupon it was verified to be human TM cDNA 

I00S7] In the next st^. pUCi 18-TM was digests with restriction enzymes Sail and EcoRI and sul>iected to agarose 
gel electrophoresis in the usual nanner. thereby separating a DNA fragment in pure form having a length of about 1.7 
kbp. The fragment was inserted between cloning sites. PstI and EcoRI. in a mammalian cell expression vector pcDL- 
SRa 2S6 pr. Takebe et al., Mol. Cell. Biol., Vol. 8. 466 (1988)] together with Pstl-Sall linker (S'-TCGATGCA-Sl that had 
been synthesized with a chemical synthesizer (supra) and purified on an OPC column (aipra), thereby constructing a 
human TM expressing vector pSRa-Tl\« (the process of its construction is shown in Rg. 3). 

Example 3 



Preparation of PlasmkJs Expressing Soluble Human lU Having Affinity for Phosphatidylserine 
(1) Preparing pM1350 



[0C68] Four species of single-stranded DNA (F1 - F4: see Fig. 4) were synthesized with a chemical synthesizer 
(supra) and F1 and F2 were annealed in the usual manner and so were F3 and F4. thereby yielding DNA fragment A 
which was ca. 30 bp in length and which had a BsmI cleaved surface at 5' end and an EcoRI cleaved surface at 3' end, 
as well as DNA fragment B which was ca. 90 bp in length and which had an NspV deaved surface at 5* end and an 
EcoRI cleaved surface at 3' end. Then, the pUCi 1 8.Ti\^ prepared in Example 2 was digested with restriction enzymes 
BsmI and EcoRI and subjected to agarose gel electrophoresis, thereby separating and recovering a DNA fragment of 
ca. 4.6 Nbp. This DNA fragment was ligated with fragment A in the usual nr^nner to yield pUCI 18-TM subl. Subse- 
quently, the pUCI 18-TM subl was digested with restriction enzymes mu\ and EcoRI and subjected to agarose gel 
electrophoresis, thereby separating and recovering a DNA fragment of ca. 0.8 kbp. In a separate step, the pSRa-TlVi 
pr^red in Example 2 was digested with restriction enzymes Mlul and EcoRI and subjected to agarose gel electro- 
phoresis, thereby separating and recovering a DNA fragment of ca. 4.4 kbp. The two DNA fragments of ca. 0.8 kbp and 
ca. 4.4 kbp in length were ligated in the usual manner to yield pSRa-TM subl . Further, the pSRa-TM subl was digested 
with restriction enzymes NspV and EcoRI and subj«:ted to agarose gd electrophoresis, thereby separating and recov- 
ering a DNA fragment of ca. 5.2 kbp. This DNA fragment was ligated with fragment B in the usual manner to yield 
pM1350 (the process of its construction is shown in Rg, 6). This plasmid contained DNA consisting of a nucleotidd 
sequence in which the nucleotide sequence of Sequence ID No. 16 was linked to the 3* side of the nucleotide sequence 
of Sequence ID No. 21: using this plasmid. one can produce soluble human TM having affinity for phosphatidylserine 
which IS a peptide consisting of an amino acid sequence in which the amino add sequence of Sequence ID Na 5 is 
link«j to the C terminus of the amino acid sequence of Sequence ID No. 4 (said sofuUe human TM is hereinafter des- 
ignated as rsTMVI 1 1). 



(2) Preparing pM^357 



[0CS9] By refen'ing to a known DNA sequence of hunran factor VIII [William I. Wood el al., Nature. Vol. 312. 330 
(1^)]. a total of four DNA primers, two of them corresponding to a portfon of the DNA sequerice of the human factor 
VIII (S4 artd A4; see Figs. 1 and 2) and two others (S5 and A5; see Rgs. 1 and 2) which corresponded to another por- 
tion of the DNA sequence of the human factor VIII and which contained a suitable restrictfon enzyme recognition site at 
5* end, were synthesized with a chemical synthesizer (supra). 

[0070] It should be added that A5 contained a DNA sequence corresoonding to a termination codon. The synthesized 
^^NA prwricfs wei e pui ivied on an GPC coiumn (supra). 

[0071 ] Then, using the single-stranded cDNA synthesized using the human placental poly(A)* RNA in Example 2 as 
template DNA. cDNA coding for a region including the C2 region of human factor VIII was amplified by PGR using 
chemically synthesized DNA primers S4 (as sense primer) and A4 (as antisense primer) by means of the same reaction 
solution as identified in Table 1 . DNA amplification was perform^ with a thermal cyder (supra) by repeating 40 reaction 
cydes. each consisting of 94»C x 1 min. 55«C x 2 ruin and 72«C x 3 min; after the end of the reaction a portion of the 
reaction solution was sampled and subjected to agarose gel electrophoresis, which at least verHied the amplification of 
the intend^ size of DNA. 

10072] Subsequently, using the resulting DNA fragment produced by PGR as template DNA. PGR was performed 
using chemically synthesized DNA primers S5 (as sense primer) and AS (as antisense primer) by means of the same 
nM A ^" T^W® ^ • ^^'^y selectively ampMfying cDNA coding for the G2 region of human factor 

VIII. DNA amplification was performed with the thermal cyder (supra) by repeating 30 reaction cydes. each consisting 
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of 94«C X 1 min. SS'^C x 2 min and 72*C x 3 min; aft©- the end of the reaction, a portion of reaction solution was 
sanipled and subjected to agarose gel electrophoresis, which verified the amplification of the intended size of DNA. 
[0073] The ampW DNA was purified and recovered from the reaction solution by a phenol/chloroform treatnient 
and ethanol precipitation; the recovered DNA was digested with restriction enzymes BsmI and EcoRI to yield a DNA 
fragment ca. 0.5 W)p in lengtti which had a BsmI cleav^J surface at 5* end and an EcoRI cleav^ surface at 3' end. 
Then, the pUCI 18-TM prepare in Example 2 was digested with restriction enzymes BsmI and EcoRI and subject^J to 
agarose gd electrophoresis, thereby separating and revering a DNA fragment of ca. 4.6 W)p. This DNA fragment was 
ligated with the previously obtained DNA fragment ca. 0.5 kbp in length in the usual nanner to yield pUC1 1 8-TM sub2. 
Subsequently, the pUC118-TM sub2 was digested with restriction enzymes Mlul and NspV and subjected to agarose 
gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 1.2 kbp. In a separate step, the pM1350 
pr^r^ in Example 3(1) was digested with restriction enzymes Mlul and NspV and subjected to agarose gel electro- 
phoresis, thereby separating and recovering a DNA fragment of ca. 4.5 kbp. The two DNA fragments ca. 1 .2 W^p and 
ca. 4.5 kbp In length were ligated in the usual manner to yIekJ pMl357 (the process of its construction Is shown in Fig. 
7). This plasmid contained DNA consisting of a nucleotide sequence in which the nucleotide sequence of Sequence ID 
No. 20 was linked to the 3* side o1 the nucleotide sequence of Sequence ID No. 21 ; using this plasntid. one can produce 
soluble human TM having affinity for phosphatidylserine which is a peptide consisting of an amino acid sequence in 
which the amino add stance of Sa^uence ID No. 9 is linked to the C terminus of the amino acid sequence of 
Sequence ID No. 4 (sakl soluble human TM Is hereinafter designated as rsTMC2). 

(3) Preparing pM1356 

[0074] By referring to known DNA sequence of human factor VIII (supra), one DNA primer (86, see Fig. 1 ) which cor- 
re^X)nded to a portion of the Df^ sequ&ice of human factor VIII and which contained a suitable restrictfon enzyme 
recognition site at 5* end was synthesizaJ with a chemical synthesizer (supra). The synthesizaJ DNA primer was purl- 
f i^ on an OPC column (supra). 

[00751 Then, using the DNA fra^enl which coded for a region including the C2 region of human factor Viii that was 
amplrfied by PGR using DNA primers S4 and A4 in Exanple 3(2) as template DNA. PGR was performed with the same 
reaction solution as kientified in Table 1 using chemically synttiesized DNA primer S6 (as sense primer) and DNA 
primer A5 (as antisense primer) synthesized in Example 3(2). thereby selectively amplifying a DNA fragment coding for 
60 amino ackfe at the C terminus of the C2 region of human factor VIII. DNA amplification was performed with a thernal 
cycler (supra) by repeating 30 reaction cycles, each consisting of 94*C x 1 min, 55'^C x 2 min and 72*C x 3 min; after 
the end of the reaction, a portion of the reaction solution was sampled and subjected to a^rose gel electrophoresis, 
which verified the anpWication of the intended size of DNA. 

I007S] The amplified DNA was purified and recovered from the reaction soluticm by a phenol/chlorofbrm treatment 
and etiianol precipitation; the recover^ gene was digested with resti-ictton enzymes BsmI and EcoRI to yield a DNA 
fragment ca. 0.2 kbp in length which had a BsmI cleaved surface at 5* end and an EcoRI cleaved surface at 3* end. 
Then, the pUCi 18-TM preparoJ in Example 2 was digested with restriction enzymes BsmI and EcoRI and subjected to 
agarose gei electrophoresis, thereby separating and recovering a DNA fragment of ca. 4.6 kbp. This DNA fragment was 
ligated with ttie previously prepared DNA fragment about 0.2 kbp in length in the usual manner to yield pUCi 18-TM 
sub3. SubsequenUy, tiie pUGl 1 8-TM sub3 was digested with restriction enzymes Mlul and NspV and subjected to aga- 
rose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 0.9 kbp. In a separate step, the 
pM1350 prepared in Example 3(1) was digested with restrictbn enzymes iVIIul and NspV and suk^ected to agarose gel 
electrophoresis, thereby separating and recovering a DNA fragment of Ca. 4.5 kbp. The two DNA fragments of Ca. 0.9 
kbp and Ca. 4.5 kbp in length were ligated in the usual manner to yield pMl356 (the process of its construction is shoyvn 
In Fig. 8). This plasmid contained DNA consisting of a nucleotide sequence in which the nucleotide sequence of 
Sequence ID No. 19 was linked to ttie 3' side of the nucleotide sequence of Sequence ID No. 21; using this plasmW. 
one can produce soluble hunari i ;vi iia^ir affinity ior phospf^acicJyiseririe v.. .ioh la a ;^cpii.3 coy\<^:.^ng a ^/-^i-nj a^J 
sequence in which the amino acid sequence of Sequence ID No. 8 is linked to the C terminus of the amino add 
sequence of Sequence ID No. 4 (said soluble human TM Is hereinafter designated as rsTMC2D). 

(4) Preparing pMI 354 

[C0771 Four species of single-stranded DNA (F5 - F8; see Fig. 4) were synthesized with a chemical synth^izer 
(supra) and F5 and F6 were annealed in ttie usual manner and so were F7 and F8, ttiereby yielding DNA fragment C 
which was ca. 60 bp in length and which had an NspV cleaved surface at 5* end and an EcoRI cleaved surface at 3* end, 
as well as DNA fragment D which was ca 90 bp in length and which had an NspV cleaved surface at 5* end and ari 
EcoRI cleaved surface at 3' end. Then, ttie pSRa-TM subl prepared in Example 3(1) was digested with restrfction 
enzymes NspV and EcoRI and subjected to agarose gel electrophoresis, thereby separating and recovering a DNA 



fracpnent of Ca. 5.2 kbp. This fragment was ligated with fragment C in the uaial manner to yieU^Ra-TM sut£. Sub- 
sequently, the pSRa-TM sub2 was digested with restriction enzymes NspV and EcoRI and sutjected to agarose gel 
electrophoresis, thereby separating and recovering a DMA fragment of ca. 5.3 Wjp. This fragment was ligated with frag- 
ment D in the usual manner to yield pM1354 (the process of its construction is shown in Fig. 9). This plasmsd contained 
DNA con^sting of a nucleotide sequence in which the nucleotide sequence of Sequence ID Na 1 7 was linked to the 3' 
side of the nucleotide sequence of Sequence ID Na 21 ; using this plasntid, one can produce sok^ hunan TM having 
affinity for pho^hatidylserine which is a peptide consiaing of an amino add sequence in which the amno ac«J 
sequence of Sequence ID No. 6 is linked to the C terminus of the amino add sequence of Sequence ID No. 4 (said sd- 
utJle human TM is hereinafter designated as rsTMTd). 

(5) Preparing pM1355 

[00781 The pSRa-TWl sulj2 prepared in Example 3(4) was digested with restriction enzymes NspV and EcoRI and 
subjected to agarose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 5.3 itop. This DNA 
fragment and fragment C prejared in Example 3(4) were ligated in the usual nunner to thereby yield pSRa-TM sub3. 
Sut>s«iuently. the pSRa-TM sub3 was digested with restriction enzymes NspV and EcoRI and subjected to agarose 
ge) electrophoresis, thereby separating and recovering a DNA fragment of about 5.4 kbp. This fragment and the frag- 
ment D prepared in Example 3(4) were Hgated in the usual manner to yield pM13S5 (the process of its construction is 
shown in Rg. 10). This piasmid contained DNA consisting of a nucleotide sequence in which the nudeotide sequence 
of Sequence ID Na 1 8 was linked to the 3* side of the nudeotide sequence of Sequence ID Na 21 ; using this plasmkl. 
one can produce soluble human TM having affinity for phosphattdylserine whidi is a peptide consisting of an amino acki 
sequence in which the amino add sequence of Sequence ID Na 7 is linked to the C terminus of the amino add 
sequence of Sequence ID Na 4 (said soli^e human TM is hereinafter designated as isTMTd-3). 

(6) Preparing pM1358 

lOm] Two species of single-stranded DNA (F9 and F10: see Rg. 4) were synthesized with a diemical synthesizer 
(supra) and F9 and F1 0 were annealed in the usual manner to yield DNA fragment E ca 60 bp in length which had an 
NspV deaved surface at 5' end and an EcoRI deaved suttece at 3* end. Then, the piy4l354 prepared in Example 3(4) 
was digested with restriction enzymes NspV and EcoRI and subjected to agarose gel electrophoresis, thereby s^jarat- 
ing and recovering a DNA fragment of Ca. 5.3 kbp. This fragment was ligated with fragment E in the usual manner to 
yield plW1358 (the process of its constniction is shown in Rg. 14). This piasmid contained DNA consisling of a nude- 
otide sequence in whidi the nudeotide sequence of Sequence ID Na 26 was linked to the 3' side of the nudeotide 
sequence of Sequence ID Na 21 ; using this piasmid, one can produce soluble hutmn TM having affinity for frfw^)hali- 
dylserine which is a p^e consisting of an amino add sequence in wftich the amino add sequence of Sequence ID 
No. 22 is linked to the C tenninus of the amino add sequence of Sequence ID Na 4 (said soluble human TM is herein- 
after desigiBted as rsTMTdD). 

Example 4 

Prq>aring Unmodified Soluble TM Expressing piasmid 

[(MBOl Two species of single-stianded DNA (F1 1 and F12; see Rg. 5) were synthesized with a diemical synthesizer 
(supra) and both were annealed In the usual manner to yield DNA fragment F ca. 20 bp in length which bad a BsmI 
deaved surface at 5' end and an EcoRI deaved surface at 3' end. Then, the pUCi 18-TM prepared in Example 2 was 
digested with restriction enzymes BsmI and EcoRI and subjected to agarose gel electrophoresis, thereby separating 
ifid fecoveiing a ONA fragment of ca. 4.6 kop. This ffag.nent was iigated with fragment F in the usual manner to yieid 
pUCI 18<TM. Subsequently, the pUC118-sTM was digested with restriction enzymes Mlul and EcoRI and subjeded to 
agarose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 0.8 kbp. In a separate stepi the 
pSRa-TTVl prepared in Example 2 was digested with restriction enzymes Mlul and EcoRI and subjected to agarose gel 
electrophoresis, thereby separating and recovering a DNA fragment of ca. 4.4 kbp. The two DNA fragments of ca 0 8 
Wip and ca 4.4 kbp in length were ligated in the usual manner to yield pM1399. This piasmid contained DNA having 
the base sequence of Sequence ID Na 21: using this piasmid. one can produce unmodHied soluble human TM of 
Sequence ID Na 4 (which is hereinafter designated as rsTM). 



Examples 
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Expressing rsHWlVlIK rsTMC2. rsTMC2D. rsTMTd. rsTMTd-3. rsT1\/lTdD and rsTM 

5 [OtSI] Each d the plasmtds prepared in Examples 3 and 4. i.e.. pM1350, pM1357, pM1356. pM1354. pM1355, 
pM1358 and pM1399, was transf^ed into COS-1 cells (ATCCCRL*1650) by a DEAE dexiran method [^iapted from 
the method desaibed in Lauren M. Sompayrac et al.. Proc. Natl. Acad. Sd. USA. Vol. 78. 7575 (1981)]. thereby 
expressing soluble hun^n TM having affinity for phosphatidylserine and unmodifi^ soluble human TM. Stated more 
specifically Ca. 3 x 10^ cells^ cm^ were inoculated in plastic tissue culture plate and cultivated at 37'*C for one day in 

10 2 mL of a Dulbecco modified Eagle's m^ium (her^nafter abbreviated as DMEM) containing 1 0% fetal calf serum. After 
washing three times with 2 mL of DMEM. culture m^ium was replace by 0.7 mL of DMEM containing 1 |ig of each of 
the plasnvds. 50 mM Tris-HCI (pH 7.4). 0.2 mgAnL of DEAE dextran and 150 |iM chloroquine. After cultivation at 37*'C 
for 4 h. the culture solution was remove by suction: after washing once with 2 mL of DMEM and once with DMEM con- 
taining 10% fetal calf serum, 2 mL of DMEM containing 10% fetal calf serum was added and cultivation was continued 

IS at 37*C for 24 h. Thereafter, tiie culture medium was replaced by DMEM oontairnng 0.1% BSA and cultivation was con- 
tinue at 37^0 for an additional 72 h. and the supernatant of the culture solution was collects. It was found that cot- 
iected culture solution contained various types of soluble human TM having affinity for phosphatidylserine (rsTMVIII, 
rsTMC2. rsTMC2D. rsTMTd, rsTMTd-3 and rsTMTdD) and unmodified hunran soluble TM (rsTM) in amounts of 1 - 5 
ng/mL. 

20 [0^2] The collected culture solution was desalted and concentrated using an ultrafiltration membrane having a 
molecular weight cutoff value of 3 x 10^. After pH was adjusted to 7.5. tt)e concentrate was passed through a DIP* 
thrombin-agarose column preconditioned with 0.02 Tris-HCI buffer containing 0.1 M Nad, 1 mM benzamidine hydro- 
chloride, 0.5 mM CaCl2 and 0.5% Triton X-100, whereby active fractions were adsorbed on tiie column. Then, after 
washing with the same buffer as used for precondrtiorung, the active fractions were eluted t>y a 0.1 - 1 M NaCI linear 

25 density gradient using 0.02 M Tris-HCI buffer containing 0.1 mM EDTA. 1 mM benzamidine hydrochloride and 0.5% Tri- 
ton X-100; thus. varioLS types of solulUe human TM having affmity for phosphatidylserine (i.e.. rsTMVIII. r8TMC2. 
rsTMC2D. fsTMTd. rsTMTd-S and rsTMTdO) and unmodified soluble hunmn TM (rsTM) were obtained in pure form. 

Example 6 

30 

Preparing Liposomes 

[OOSSl Liposomes were pr^>ared from different phospholipcds in accoidance with the method of Kaneda, Y [Jit^^ 
Igaku, Vol. 12, 184 (1S94)]. Stated more specifically. 10 ntg oi i^osphattdylserine (derived from bovine brain and prod- 

3$ uct of Sigma), 10 mg of phosphatkJyicholine (derived from egg yolk and product of Signra), 10 mg of pho^hatidyleth- 
anolamine (from bovine t>rain and product of Si^ra) or 10 mg of phosphatidic add (derived from egg yolk and product 
of Signm). each being dissolved in chloroform, was charged into an egg plant type flask eitiier individually or in admix- 
ture. After drying under nitrogen gas. 50 ^L of 10 mM potassium phosphate solution and 450 ^L of tetrahydrofuran were 
added and the po^olipid was redissolv&i in the same egg plant type flask. The flask was fitted on a rotary evaporator 

40 (Model REN-1 . product of Iwaki Glass Co.. Ud.) and dried under the vacuum as it was whirled in a water batii at 45*^0. 
wher^pon thin phospholipid f iln^ tormsd on the inner glass surface of the flask. f=6llGwing ttie addition of 200 ^L of 30 
mM Tris-imidazole buffer (pH 8.4) containing 20 mM CaCl2 and 0.22 M NaQ (the buffer is hereinafter abbreviated as 
TIBS), the flask was shaken vigorously fbr 30 seconds with a vortex mixer and left to stand at 37*C In a constant i&n- 
perature bath for 30 seconds; the process of vigorous shaking and subsequ&it standing was repeated 8 times. The 

45 flask was then placed in a water tank in an ultrasorec cleaner (Model UT-53. product of Sharp Ck>rp.) and sonicated for 
5 seconds; thereafter, the flask was shaken vigorously for 30 seconds with tine vortex mixer and 300 jiL of TIBS (supra) 
was adcted. followed by 30-min shaking in a constant tcrriperature baih equipped wiih a ^naker co prepare a ilposofna 
solution. The solution contained 20 mg/mL of a phospholipid of interest in the form d liposomes. 

50 Example 7 

Measuring the Ability to Accelerate the Activation of Protein C 

lOSM] Measurements of the aUlity to accelerate the activation of protein C in tiie absence of phospholipids were con- 
55 ducted in accordance with the method of Takahashi et al. [Thronrtx>sis and Haemostasis. \/b!. 73. 805 (1995)]. Stated 
more ^^ecif ically. 75 |iL of TIBS (supra) and 25 |iL off TIBS containing 40 U/mL of bovine thrombin (product of Mochtda 
Pharmaceutical Co. Ltd.) were ntixed eitiier with 25 |iL of the supernatant of the culture of COS-1 cells in which each 
of tiie soluble human IM species having affinity for phosphatidylserine whsch are desaa>6d in Example 5 was 
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expressed, optionally after dilution with the supernatarrt of the culture of COS-1 cells, or with 25?L of the supernatant 
of the culture of CXDS-t cefls in which unmodified soluble human TM was expressed, optionally after dilution with the 
supernatant of the culture of COS-1 cells, and the mixture was heated at 37»C for 10 minutes. Then. 25 nL of TIBS con- 
taining 12 U/mL of human protein C (product of American Diagnostica) was added and reaction was performed at ZTC 
for 10 minutes followed by the addition of 1 00 |iL of TIBS containing 0. 1 5 U/mL of antithrombin III (product of The Green 
Cross Corp.) and 15 U/mL of heparin (product of Mochida Phannaceutical Co.. Ltd.) to tenninate the protein C activa- 
tion reaction. Ihe termination reaction was continual at 37»C for 10 minutes; thereafter. 250 fiLof TIBS containing 3 2 
mM of synthetic substrate S-2366 (product of Daiichi Pure Chemicals Co.. Ltd.) was added and reaction was perfonned 
at 37»C for 5 minutes. Subsequently, 1.5 mL of 50% aqueous acetic acid was added so that all reactions would termi- 
nate and the concentration of the synthetic substrate cleaved with the activated protein G was manured with a spec- 
trophotometer (DU640. product of Beckman) at a wavelength ol 405 nm. 

[0TO5] The above<lescribed method was partially modified to measure the ability to accelerate the activation of pro- 
tein C in the presence of a phospholipid. Stated more specifically. 75 jiL of TIBS (supra) containing 6 mg/mL of the 
phosphatidylsenne liposomes prepared in Exanple 6 and 2% BSA was heated at 37«C for 1 h in order to block the non- 
specific adsorption of polypeptides on the liposomes. Then. 25 |iL of the supematant of the culture of COS-1 cells in 
which each of the soluble human JM spedes having affinity for phosphatidylserine which are described in Example 5 
was expressed in such an amount as to provide the same value of action in accelerating the activation of protein C as 
measured in the absence of phospholipids by the above-described method was added, optionally after dilution wHh the 
supernatant of the cdture of COS-1 cellsor. alternatively. 2SMLof the supernatant of the culture of COS-1 ceBs in which 
unrwjdified soluble human TM was expressed was added, optionally after dilution with the supematant of the culture of 
(X)S-1 cells, and the mixture was subjected to reaction at 37»C for 2 h; subsequently. 25 jiL of TIBS containing 40 UML 
of bovine thrombin was added and reaction was perfonned at 37»C for 10 minutes. Then. 25 jiL of TIBS containing 12 
U/mL of human protein C was added and reaction was performed at 37»C for 10 minutes; in the subsequent stage the 
same procedure as in the above-described method was followed to measure the ability to accelerate the activation of 
prolan C It should be noted that the concentration of the synthetic substrate deaved with the activated protein C was 
meMured on the reaction solution from which the liposomes had been removed by centrifugation at 40 000 rpm for 15 
minutes. The result is shown in Fig. 1 1 . from which it was dear that the soluble human TM spedes having affinity for 
phosphatidylsenne according to the present Invention were significantly enhanced in their ability to accelerate the acti- 
^^*"^l^,f?.'^®'" ° *^ presence of phospholipids: the degree of improvement over rsTM was by a factor of about 5 
in rsTMVIII. a factor of about 10 in rsTlVlC2D. factors of about 16 - 18 in rsTiWTd. rsTMTdD and rsTMTd-S and a factor 
of about 50 in rsTMC2. (The magnitude of the ability to accelerate the activation of protein C In the presence of the 
phosphatidylserine liposomes was indicated in terms of relative values, with the magnitude of the action in accelerating 
the activation of protein C in the absence of liposomes being taken as unity.) 

Examples 

^Jecifidty for A Specified Phospholipid (1) 

[0086] In Example 6. liposomes were also prepared from phospholipids other than phosphatidylserine. Using those 
Mposomes. a ^luble human TM spedes having affinity for phosphatidylserine (rsTMC2) and the unmodified soluble 
hunan TM (rsTM) were measured for their ability to accelerate the activation of protein C in accordance with the meih- 
otte descnbed in Example 7. The result is shown in Fig. 1 2. from which it was dear that the ability of accelerate the acli- 
vajon of protein C of the soluble human TM of the present invention having affinity for phosphatidylserine was selective 
•n tl^ It increased markedly only in the presence of the phosphatklylserine liposomes. (The magnitude of the action in 
accelerabng the activation of protein C in the presence of different kinds of liposomes was indicated in temis of relative 
values, with the magnitude of the action In accelerating the activation of protein C in the absence nf liposomes b-inn 
Liiiien Qs uni ty.) ' " ' ' 

Example 9 

Evaluation of the AbMity to Bind to Phospholipids 

S?c!L «i f P'^^"*^ °' ^y^t*') ""^^ '^sated with 100 ^L of ethanol having either 

2^"® " phosphatidyldioBne dissolved therein; the plate was air<lried to make a solid phase of eadi 
n fr f.T^ °^ ^ ^ ^^^^ 200 ML of 10 mM Tris-HCI buffer (pH 7.4) containing 

the ,: ^"^Jf '221"^ performed at 37«C lor 2 h. After removing the Uoddng solution, 1 00 mL of 

2Mt iSrJS f2<fl ^ "^"^ genetically expressed rsTMC2 (see Example S) to which 

20% aqueous BSA was added to provide a final BSA concentration of 1% were added, or 1 00 mL of a similarly prepared 
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supernatant of the culture of COS-1 ceils that contained eittier geneticaily eacpressed rslWd o^rsTM and 1% BSA, and 
the mixture was sifejected to reaction at 4»C for 1 6 h. After the end of the reaction, each of the phosphollpid-bound sol- 
utde human TM ^ecies having affinity for phosphatidylserine and the unmodified solutiie human TM were guantitated 
by enzyme immunoassay (EIA) in accordance with the common method described 'm a nterature rXbso MeneW 
Sokuteiho (3rd Ed.)", authored by Ishilowa E. et al.. published by Igaku Shoin. 1987J. Stated more specifically, using 
an anti-human TM monoclonal antibody (24FM, product of Celbio) as a primary antibody and a horseradish peroxidase 
labelled anti-mouse IgG antibody (P0260. product of Daco) as a secondary anttoody. and with tetramethylbenadine as 
a color forming substrate. absort)ance were measured with a spectrophotometer (Model Nj-2100, product of Intermed) 
at a wavelength of 450 nm. TTie result is shown in Fig. 13. from which it is dear that the soluble human TiVl species hav- 
ing affinity for phosphatidylserine have ability to bind only to phosphatidylserine and that the intensity of the binding is 
correlated with the magnitude of the ability to accelerate the activation of protein C in the presence of phosDholioids 
(seeRg. 11). 



Exanple 10 



Cloning of UTi cDNA and F*reparing UTI Expressing Plasmids 



[CJfflSJ By referring to a known DNA sequence coding for human a-microgtobulin [Kaumeyer. J.F. et al.. Nud. Adds 
Res.. Vol. 14. 7839 (1986)J. a DNA primer (S7. see Fig. 1) that con-esponded to a portion of the DNA sequence of a 
human a-microglobulin signal peptide and which contained a suitable restriction enzyme recognition site at 5' end was 
synthesized with a chemical synthesizer (supra). In addition, by referring to a known DNA sec^ence of human UTI 
[Kaumeyer. J.F. et al.. Nud. Acids Res.. Vol. 14. 7839 (1986)]. a DNA primer (A6. see Fig. 2) that corresponded to a 
portion of the DNA sequence of human UTI and which contained a suitable restrictfon enzyme recognition site at S" end 
was synthesizKf with the chemical synthesizer (supra). It should be noted that AS contained a DNA sequence corre- 
sponding to a termination codon. The synthesized DNA primers were purified on an OPC column (supra). 
[OOasl Then, using a commerdally available human liver derived cDNA (product of CLONTECH) as template DNA. 
PGR was performed using chemically synthesized DNA primers S7 and A6 in accoitlance with the reaction solution's 
redpe shown in Table 1 (supra), thereby amplifying a human o-mlcroglobulin cDNA and a human UTI cDNA flanking 
on its 3' side. DNA ampGficalion was performed with a thenmal cycler (supra) by repeating 40 reaction cycles, each con- 
sisting of 94»C X 45 sec. 60'C X 45 sec and 72»C x 2 min and 30 sec; after the end of the reaction, a portion of the 
reaction solution was sampled and subjected to agarose gel electrophoresis, which verified the amplification of the 
desired size of DNA. 

im^] The amplified DNA was purified and recovered from the reaction solution by a phenol/chlorofbnn treatment 
and ethand precipitation; the recovered DNA was digested with a restriction enzyme pair BamHI/Hindlll and thereafter 
subdoned into a cloning vector pUCi 19 in the usual manner to yield pM1212 (the process of its construction is shown 
in l^ig. 15). In addition, the base sequence of the cDNA portions were determined with a DNA sequencer (supra) to 
verify that they consist«J of a human a-microglobulin cDNA and a human UTI cDNA flanking on its 3" side 
[C091J Then, a DNA primer (S8. see Rg. 1) that contained a portion of a known DNA sequence of human a- 
microglobulin signal peptide and a portton of the known DNA sequence of human UTI and which also contained a suit- 
able restriction enzyme recognition site at 5' end. and a DNA primer (A7. see Fig. 2) that contained a portion of the 
known DNA sequence of human UTI and which also contained a suitable restrfetton enzyme recognition site at 5 end 
were synthesized with the chemical synthesizer (supra). It shoukJ be noted that A7 contained a DNA sequence coae- 
sponding to a termination codon. The synthesized DNA primers were purified on the OPC column (supra). 
VtOSZl Subsequently, using the thus prepared DNA primers. PGR was performed using the aforementioned pMI 212 
as template DNA in accordance with the reactfon sdutfons's recipe shown in TaUe 1 (supra), thereby amplif^ng human 
UTI cDNA having a human D-microglobulin signal peptide. DNA amolification was performed with the thermal cyder 
''^'^^^^ 'epeating 25 reaction cycles, each consisii.Tg or 6v'C x 30 aec, £o C x 30 sec. and 'U^C x l min. After trte 
end of the reaction, a portton of the reaction solution was sampled and sut>jected to agarose gel electrophoresis, which 
verified the amplication of the intended size of DNA. 

[M931 The amplified DNA was purified and recovered from the reaction solution by a phenol/chloroform treatment 
and ethand precipitation: the recovered DNA was digested with a restriction enzyme pair Xbal/NotI and subjected to 
agarose gel electrophoresis, thereby separating and recovering a DNA fragment ca. 0.5 kbp in length in the usual man- 
ner. The fragment was inserted between doning sites, Xbal and Notl. in pEF-B0S2A which was an improved expres- 
^ro^S^? ^ mammalian cell expression vector pEF-BOS [S. Mizushima et al.. Nucleic Adds Res.. Vol. 18. 
»22 (19S«)] and a human UTI expressing vector pM1213 was constructed (the process of its constnjction is shown in 
Si?' ^T'°''f! PEF-B0S2A has the promoter region of a human pdypeptkte chain extension 

facta la and *ie poly(A)* signal sequence of SV40. The plasmid pM1213 contains DNA having the DNA sequence of 
sequence ID No. 28 and using this, one can produce unmodified UTI of Sequence ID Na 24 (which is hereinafter des- 



ignated as rUTI). 
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Example 11 



Preparing Plasmid Expressing UTI Having Affinity for Phosphatidylserine 

[0094] Tvwo species of single-stranded DNA (F1 3 and F14; see Fig. 5) were synthesized with a chemical synthesizer 
(supra) and F1 3 and F1 4 were amealed in the usual manner to yield DNA fragment G ca. 70 bp in length which had an 
EcoRI cleaved surface at 5" end and a HIndlll cleaved surface at 3' end. Then, fragment G was subcloned into a cloning 
vector pUC1 19 between cloning sites EooRI and Hindlll. thereby yielding pUCI 19-l\^ul1i. SubsKjuently. the pUC1 19- 
Multi was digested with restriction enzymes Eco47lll and Not! and subjected to agarose gel ela^trophoresis. thereby 
yielding a DNA firagment of ca. 3.2 Kbp. In a separate step, pMl2l 3 prepared In Example i o was digested with restric- 
tion enzymes Eco47lll and Not! and also subjected to agarose gel electrophoresis, thereby yielding a DNA fragment of 
ca. 0.5 kbp. The two fragments of ca. 3.2 Kbp and 0.5 kbp in length were iigated in the usual manner to yield pUC1 1 9- 
UTI-subl. 

[0095] In a separate step, by refemng to a known DNA sequence of human UTI (supra) and a known DNA sequence 
of human factor VIII (supra), a DNA primer {S9; see Fig. 1) corresponding to a portion of the DNA sequence of a human 
UTI and a portion of the DNA sequence of a human factor VIII. and a DNA primer (A8; see Fig. 2) that corresponded to 
a portion of the DNA sequence of the human factor VIII and which also contained a suitable restriction enzyme recog- 
nition site at 5" end were synthesized with the chemical synthesizer (supra). It should be noted that A8 contained a DNA 
sequence corresponding to a temnination codon. The synthesized DNA primers were purified on an OPC column 
(supra). 

[«»S1 Then, using those DNA primers. PCR was performed using the pM1357 synthesized in Example 3(2) as tem- 
plate DNA and in accordance with the reaction solution's recipe shown in Table 1 (supra), thereby amplifying a DNA 
fragment of ca. 0.6 kbp that contained the C2 region of human factor VIII and which had a region corresponding to a 
portion of the DNA sequence of the human UTI at 5' end. DNA ampfification was perfomied using a themwl cycler 
(sjfljra) by repeating 30 reacfion cycles, each consisfing of 94»C x 1 min. 55»C x 2 min and 72''C x 3 min; after the end 
of the reaction, a portion of the reaction solution was sampled and subjected to agarose gel electrophoresis which ver- 
ified the amplification of the intended ^ze of DNA. The amplified DNA was purified and recovered from the reaction 
solution by a phenol/chlorofomi treatment and ethanol precipitation, and then, the recovered DNA was digested with 
restncfion enzymes Bsgl and Notl. In a separate step, the aforementioned pUC119-UTI-sub1 was digested with restric- 
tion enzymes Bsgl and Notl and subjected to agarose gel elecfrophoresis, thereby separating and recovering a DNA 
fragment of ca. 3.1 kbp. This fragment and the previously digested DNA were Iigated in the usual manner to yield 
plJCl19-UTI-C2-sU>1. Subsequently, the pUCl19-UTI-C2-sub1 was digested with restriction enzymes Eco47lll and 
Notl and subjected to agarose gel elecfrophoresis. thereby separating and recovering a DNA fragment of Ca. 1 .0 kbp 
In a separate step, the pM1213 prepared in Example 10 was digested with resfrictton enzymes Eco47lll and Notl 
thereby separata'ng and recovering a DNA fragment of ca. 4.0 kbp. The two fragments ca. 1 .0 kbp and ca 4 o kbp in 
length were Iigated in the usual manner to yiekJ pM1380 (the process of its constructfon is shown in Rg. 16). This plas- 
mid contained DNA consisting of a nucleotide sequence in which the DNA s^ence of Sojuence ID No. 20 was linked 
to the 3- side of the nucleotide sequence of Sequence ID Na 28: uting this plasmid, one can produce human UTI hav- 
ing affinity tor phosphatidylserine which is a peptide consisting of an amino acid sequence in which the amino acid 
sequence of Sequence ID No. 9 is linked to the C terminus of the amino acid sequence of Sequence ID No 24 (said 
human UTI is hereinafts refened to as rUTlC2). 

Example 12 



^fesoion and Puuiication of rU Fl and rUTIC2 



10097] The plasmids pM1380 and pM1213 prepared in Examples 11 and 10 were each fransfected into COS-1 cells 
(supra) by a DEAE dextran method (supra), thereby expressing human UTI having affinity for phosphatidylserine and 
unmcdrfied human UTI. Stated more specificalfy. ca 3 x 10» cells/9 cm^ were inoculated in each plastic tissue culture 
ptete and cultvated at 37«C for one day in 2 mL of a Dulbecco modified Eagle's medium (supra) containing 1 0% fetal 
bovine serum. After washing three times with 2 mL of DIWEM. culture medium was replaced by 0.7 mL of DiVIEM con- 
^^^J^ P'««^ 50 nM Tris-Ha (pH 7.4). 0.2 mgAnL of DEAE dextran and 150 nM chloroquine. 
Aner cultivation at 37-C for 4 h, the culture solution was removed by suction; after washing once with 2 mL of DMEM 
and once with DMEM containing io% fetal bovine serum, 2 mL of DMEM containing 1 0% fetal bovine serum was added 
a™i cu»jv«t.«i was continued at 37-C for 24 h. Thereafter, the culture 

BSA and cultivafron was continued at 37'C for an addittonal 72 h. and the supernatant of the culture was conected It 
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was found that collects supernatant of the cuHure contained human UTI having affinity for pho^hattdylserine (rUTIC2) 
and unnwdiffi«l hunran UTI (rUTI) in amounts of 1 - 5 jig/mL 

tCl»8] The collected curture solution was desalted and concentrated using an ultrafiltration membrane having a 
molecular weight cutoff value cA 10^. The concentrate was passed through an anti-UTI antit>ody-Sepharose column pre- 
liminarily et^ilibrat^ with 10 mM pho^hate buffer (pH 7.5). whereby active fractions were adsorbed on the cdumn. 
Then, after washing with 10 xtM phosphate buffer (pH 7.5) containing 0.5 M NaCI. the active fractions were elided with 
0.1 U citric acid (pH 2.0) and 0.1 M citric acid containing 3 M potassium thiocyanate. The eluted active fractions were 
dialyzed against 10 mM phosphate buffer (pH 7.5) to obtain pure forms of human UTI having affinity for pho^hatidyl- 
serina(rUTIC2)and unmodified human UTI (rUTI). 

Exanple 13 

Preparing Plasmid Expressing the Second Region of UTI 

[0099) Two species of single-stranded DNA (F15 and F16; see Rg. 5) were synthesized with a chemical synthesizer 
(si43ra) and both were anneal«J in the usual manner to yield DNA fragment H ca. 70 bp in length which had an Eco47lll 
cleaved surfece at 5* end and an Apal cleaved surface at 3' end. Then, the pUCi 19-UTI-sub1 prepared in Example 1 1 
was digested with restriction enzymes Eco47lll and Apal and subjected to agarose gel electrophoresis, thereby yietdtng 
a DNA fragment of ca. 3.4 kbp. TWs fragment was ligated with fragment H in the usual manner to yield pUCI 19-R-020- 
subl. Subsequently, the pUC119-R-020-6ub1 was digested with restriction enzymes Eco47lll and NotI and subjected 
to agarose gel electrophoresis, thereby s^>arating and recovereng a DNA fragment off ca. 0.2 kbp. In a separate step, 
the pM1213 prepared in Example 10 was digested with restriction enzymes Eco47lll and NotI and sul^ected to agarose 
gel electrophoresis, thereby separating and recovering a DNA fragment off ca 4.0 Wbp. This fragment and the previously 
obtained fragment of ca. 0.2 kbp were ligated in the usual manner to yi^ pM1370 (the process of its construction is 
shown in Rg. 17). The plasmid pM1370 contains DNA having the sequence off Sequence ID No. 27 and using this, one 
can produce a polypeptide in which 11 anvno acids (Ala-Val-Leu-Pro-QIn-Glu-Qlu-Glu-Gly-Asp-Gly) is attached to the 
N tenninus of the second region off unmodified hun^n UTI represented by SequerKe ID Na 23 (said huran UTI is 
hereinafter refmed to as Rr-020). 

Example U 

Preparing Plasmid Expressing the Second Region of UTI Having Affinity for Pho^atidylserine 

I0100J The pUC119-R-020-sub1 prepare in Example 13 was digested with restriction enzymes Bsgl and NotI and 
subjected to agarose gel electrophor^is. therd)y yielding a DNA fragment of ca. 3.3 kbp. In a separate step, the 
pUCI 19-UTI-C2-sub1 prepared in Example 1 1 was digested with reslricfion enzymes Bsgl and NotI and subjected to 
agarose gel electrophoresis, thereby yielding a DNA fragm^ii of Ca. 0.5 kbp. The two f ragnrients <a. 3.3 kbp and ca. 
0.5 kbp in length were ligated in the usual imnner to yield pUC1 1 9-R-020-C2-sub1 . Subsequently, the pUC1 1 9-R-020- 
C2-subi was digested with restriction enzyme Eco47lll and NotI and subjected to agarose gel electrophoresis, 
thereby separating and recovering a DNA fragment of ca. 0.8 kbp. In a separate step, the pMi2l3 prepared in Example 
1 0 was digestaJ with restriction enzymes Eco47lll and Noll and also subjected to agarose gel electrc^or^s, thereby 
separating and recovering a DNA fragment of ca. 4.0 kbp. The two fragments ca. 0.8 kbp and ca. 4.0 tep In length were 
ligated in the usual manner to yield pM1317 (the proems of its construction is shown in 1 8). This plasmid contains 
DNA made up of a nucleotide sequ^ice in which the nucleotide sequence of Sequence ID No. 20 is link^ to the 3* skJ© 
of the nudeottde sequence of Sequence ID No. 27; using this, one can produce the second region of human UTI having 
affinity for phosphatidylserine which Is a peptide consisting off an amino add sequence in which the sequence of 11 
amino ac»ds (Ala-Val-Leu-Pro-Gin-Giu-Glu-Glu-Giy-Asp-Giy) is linked to ilia ; J iei ininus oi ins ciaimo ucid si^uance or 
Sequence ID Na 23 whereas the amino acid sequence of Sequence ID No. 9 is linked to the C terminus (said second 
region of human UTI is hereinafter designated rR-020C2). 

Example 15 

Expression and Purification of rR-020 and rR-020C2 

[01011 The plasmids pM1371 and pM1370 prepared In Examples 14 and 13 were each transfecled into COS-1 cells 
(supra) by a DEAE dextran method (supra), thereby expressir^ the second region of human UTI having affinity for 
phosphatidylserine and the second r^on of unmodified human UTI. Stated more ^>ecrfically, Ca. 3 x 10^ cells/9 cm^ 
were inoculated in each plastic tissue culture plate and cultivated at 37*C far one day in 2 mL off a Dubecco mcdiffied 
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EaQle's medium (supra) containing 10% fetal bovine serum. After washing three timss with 2%. oJ DMEM cufture 
m^iun™ was replaced by 0.7 mL of DMEM containing 1 |ig of each of the plasmids. 50 mM Tris-HCI (pH 7.4). 0.2 moAnL 
of DEAE dextian and 150 )tM chtoroquine. After cultivation at 37»C for 4 h. the culture solution was removed by suction- 
after waging once with 2 mL of DMEM and once with DMEiWl containing 10% fetal bovine serum. 2 mL of DMEM con- 
taining 10% fetal bovine serum was added and cultivation was continued at 37«C tor 24 h. Thereafter the culture 
medium was replaced by DMEM containing 0. 1% BSA and cultivation was continued at 37»C Itor an additional 72 h and 
the supernatant of the culture was collected. It was found that the coUected culture medium contained the saxjrelary 
region of human UTI having affinity tor phosphatidylserine {rR-020C2) and the second region of unmodified human UTI 
(rR-020) in amounts of 1 - 5 jig/hiL 

101021 The collected culture solution was desalted and concentrated using an uRrafUtration membrane having a 
molecuiarweightcutotf valueof 3x lo^. The concentrate was passed through an anti-UTlantibcdy-Sepharose column 
preiiminamy equiitorated with 10 mivi phosphate buffer (pH 7.5). whereby active fracttons were adsorbed on the column 
Then after washing with 10 mM phosphate buffer (pH 7.5) containing 0.5 M NaCI. the active fracttons were eluted with 
0.1 M crtric add (pH 2.0) and 0. 1 M citric acid containing 3 M potassium thiocyanate. The eluted active fractions were 
15 diajrzal against 10 mM phosphate buffer (pH 7.5) to obtain pure fbnns of the second region of human UTI having affin- 
ity for phosphatidylserine (rR-020Ca) and the second region of unmodified human UTI (rR-020). 

Example 16 
20 Measuring Trypsin Inhibitory Activity 

S!SL ^^T °^ ^f!"^. *® ^""^ (^-020). the human UTI having affinity for 

phosphatidylserine {rUTIC2) and the second regton of human UTI having affinity for phosphatidylserine(rR-020C2) 
which aredesoibed in Example 12 and 15. were expressed by COS-1 cells. To 100 nLof the supernatant of each cul- 
T.V^'H?' BAEEUAnL: product of Sigma) dfluted with 0.2 M Tris-HQ buffer (pH 7.8) containing 

2: -JI i^'l^*®^ hereinafter designated as Buffer A) was added in an amount of 100 nL and reactton was per- 
formed at ^'C for 10 minutes: thereafter. 100 jiLof a substrate solution containing 2 mgMiL of a synthetic substrate L- 
if^'^ °* Research Laboratory) dissolved in distilled water was added and reactton was perfbrmed at 
25 C for 12 minutes. Subsequently. 100 nL of 50% aqueous acetic actd was added to terminate an reactions and the 
wncentraton of the^elfc substrate cleaved with the remaining trypsin was measured with a spectrophotometer 
(supra) at a wavelength of 405 nm. In the experiment, the second regton of human UTI that was made up of the amino 

acd sequence erf Sequence ID No. 23 and which had been expressed In I^Mand su^ 
a control, (see Japanese Patent PuUto Disclosure WOKAI 84083/1993) 

3S Example 17 

Measuring the Efficacy in Suppressing the Production of Active Oxygen 

[0104] The amount of active oxygen produced from leukocytes was measured by a cytochrome C reduction method 
'l^i^a^^'^f' the rnethod of Kato et al. (Kato K. el al.. Igaku To V^doigaku. VW. 34. 499 (1995)]. Stated more spe- 
ateayy. leuh^es obtained from the peritoneal cavity of a rabbit were suspended In the phystotogical saline (pH74) 
owitaining 2 mM glucose and 5 mM HEPES to give a concentratton of 1 x 1 0^ ceSlsAnU to 0.49 mL of the suspenston 
as mL of biological saline (pH 7.4) conlaining 132 fiM cytochrome C. 2 mM glucose. 2 mM CaCI,. 5 mM HEPES and 
Zi^H^J^Il^ °^ ^ ^^"^ expressed ther«n the human UTI having affinity for phosphatidyl- 

senne (,UTIC2) or unmodifnd human UTI (rUTI). both being described in Example 12. was added and react^at 37'c 
tor 3 minutes. Then. 5 uL each of cylochalasin E (1 mg/mL) and concanavalln A (10 ng/mL) was added and the rate of 
'i;"^^^^^^'^^^-^^ at a wavelength ol iioO nm was nwasured with a spectrophotometer isupfa) 
H ^ it was ctear thatthe human UTI having affinity for phosphatidylserine 

« ^ accoiding to the present Invention was more effective than the unmodiffed human UTI (rUTI) in suppressing 
so the production of active oxygen. ° * 

Example 18 

Measuring the Effect on Prothtombinase Inhibition 

P'*^"*^® ««s ""easured by a procedure adapted from the method of Nesheim. 
7 f il^ c ?I ^^^^V' Vol 254. 10952 (1 979)1. Stated more specificaHy. 50 mM Tris-HQ buffer (pH 

7.4) containing 6 ^M factor Xa (product of American Diagnostica). 6 nM factor V& (product of HaematotogtoaTfechS^ 
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ogy). 0. 1 5 M NaCI, 2 mM CaClg and 0. 1% BSA was provided (said buffer is hereinafter designated as Buff^ B); to 100 
HL of Buffer B. 25 jiL of Buffer B containing lyposomes by the content of 36 mgAnL in terms of pho^hdipd that were 
pr^red by the same procoJure as in Example 6 and whfch consisted of 25% phosphatidylser»ie and 75% pho^haB- 
dyichollne (except that TIBS was replacal by BSA-free Buffer B for the preparation of the lyposomes) was added, and 
the mixture was heated at 37*C for 10 rrtnutes. Then, the supernatant of the culture of COS-1 cells having expr^sed 
therein the second region of human UTI having affinity fbr phosphattdylserlne (rR-020C2) as described in Example 15 
or the second region of human UTI (supra) that was made up of the amino acid sequence of Sequence ID No. 23 and 
that was express^ in cqU and subsequently purified was added optionally after dilution with the si^jernatant of the 
culture of COS-1 cells in an amount of 125 mL. and the r^ulting mixture was heated at 37»C for 10 minutes. Then. 50 
HL of Buffer B containing 60 )iM of prothrorrtwi (product of Enzyme Research Laboratory) was added and reaction was 
performed at 3yC for 30 minutes; thereafter, 300 \iL of buffer B containing 1 0 miva of EDTA was added to terminate the 
thrombin produdng reaction. Subsequently, 100 jiiL of the solution obtained by the aforementioned thrombin producing 
reactionwhichwasnolonger in progress was heated at 37'^C for 10 minutes; thereafter, lOOMLof 50 mLTris-HCI buffer 
(pH 7.4) containing 1.5 mM synthetic substrate S-2238 (product of Daiichi Pure Chemicals Co., Ltd.). 0.15 M NaCI. 10 
mM EDTA and 0.1% BSA was added and reaction was performed at 37*»C for 10 minutes: thereafter. 100 nL of 50% 
aqueous acetic acid was added to terminate all reactions and the concentration of tiie synthetic substrate cleaved with 
the produced thrombin was me^red witii a Q>ectropholometer (supra) at a wavelength of 405 nm. As it lumed out, 
the second region of human UTI having affinity for phosphatidylserine (rR-020C2) according to the present invention 
was about 10 times more effective in inhibiting prothrombinase activity than the second region of human UTI made up 
of the amino acid sequence ID No. 23 (supra) that was expressed In E and subsequentty purified (see Rg. 20). It 
should be notal that there were no visible differences in activity between the second region of human UTI made up of 
the amino acki sequence of Sequence ID No. 23 that was express^ in ffiU and subsequentiy purified (supra) and 
the second region of the unmodified human UTI (rR-020) that was expressed in COS-1 cells. 

Example 19 

Specificity for A Specified Phospholipid. (2) 

[0107] Lyposomes were prepared by the same procedure as in Example 6 and using those lyposomes. the second 
region of human UTI having affinity for phosphatidylserine (rR^20C2) and the second region of the unmodified human 
UTI (rR-020) were measured fbr their prothrombinase inhibrlory activity in accordance with tiie method described in 
Example 18. The result is shown in Fig. 21 , from which it was clear that the second region of human UTI having affinity 
for phosphatidylserine (rR.020C2) according to the present invention had its prothrombinase inhibitory activity acceler- 
ated In a manner specific for phosphatidylserine. 

Example 20 

Preparation of Plasmid Expressing Soluble Human MCP Raving Affinity for Phosphatidylserine 

[OUTOJ Four species of single-stranded DNA (F17. F18, F19 and F20; see Fig. 5) were synthesized with a chemical 
synthesizer (supra) and F17 and F18 were annealed in the usual manne- and so were F19 and F20. thereby yielding 
DNA fragment I which was ca. 60 bp in length and which had an Eco81 1 cleaved surface at 5* end and a Hindlll cleaved 
surface at 3' end, as wdl as DNA fragment J which was ca. 90 bp in length and which had an NspV cleaved surface at 
5' end and a Kpnl cleaved surface at 3' end. SiA>saiuentiy. the pUCi 9-sWiCP (D) described in International Patent Pub- 
lication WO/93/17122 was digested with resti-iction enzymes EcoBI I and Hindlll and subjected to agarose gel electro- 
phoresis, thereby yielding a DNA fragment of ca. 3.6 kbp. This DNA fragment was llgated with fragment I in the usual 

enzymes SphI and NspV and subjected to agarose gel electrophoresis, thereby separating and recovering a DNA frag- 
ment of ca. 3.7 kbp. In a separate step, the pM1357 prepared in Example 3(2) was digested with restriction enzymes 
SphI and NspV and subjected to agarose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 
0.4 kbp. The two DNA fragments of ca. 3.7 kbp and Ca. 0.4 kbp in length were llgated in the usual manner to yield 
pUCl9-sMCP(D)-C2-sub2. Subsequentiy. tfie pUC19-sMCP(D)-C2-sub2 was digestaJ with restriction enzymes NspV 
and Kpnl and subjected to agarose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 4.0 
kbp. This DNA fragment was llgated witti fragment J in the usual manner to yield pUCl9-sMCP(D)-C2. Further, the 
pUCl9-sMCP(D)-C2 was digested with restriction enzymes EcoRI and Kpnl artd subjected to agarose gel electro- 
phoresis, thereby s^rating and recovering a DNA fragment of Ca. 1.5 kbp. In a separate step, the pM851 describ«l 
in International Patent Publication WO/93/17122 was digested with restriction enzymes EcoRI and Kpnl and subjected 
to agarose gel electrophoresis, thereby separating and recovering a DNA fragment of ca. 4.0 kbp. The two DNA frag- 
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llJn?^ l^!-^ oi°^ '^"^ "fl^** in the usual manner to yield pMlSSO (5e process of its con- 
sttucton IS 6^ .nF«. 22). This plasmid contained DNAc^ 

sequence of Sequence ID Na20wasfinkedtothe 3- side of the nudeotidesem^ 
plasmid. one can produce solU^e hunan MCP having affinity tor ph<SSdy£S^^vS?S£e S^ 
am.no acid sequence in which the amino add sequence <^Seq^^i^!^^?^cSS 
acd sequence Of Sequence ID NO. 25 (said solutte human 1^ is hereinafter Si^^ 



Exannple 21 

Expression of rsMCP(D) and rBMCF»(D)C2 



E/iT?^'' ^"^"^ a and the PM851 described in International Patent Publication 

r .tnfl: ""^^ ^"^ ^^-^ "^"^ (^"P^«) « DEAE dextran method (si^). 
SSpfSr^t^L^""' f Phos^Mylserine (,sMCP(D)C2) and unnJnX^rL^^P 

ISiTmEM o^li' 1^ liJ, ^'"^ ^ ^'^^ once with 2 mL of ?MEIVI and once 

wm DIWIEIWI containing 10% fetal bovine serum. 2 mL of DMEM containing 10% fetal bovine semm was added and 

continued at 37-C for 24 h. Thereafter, the culture medium ^ repla^edToiS^iSS^S^Si 

SI is 1*^,!^""'?' ''''' *^ ^ ^ supemaSm^S'e cSe^cZt^ tt!^ 

^C^lo^ ^^Jt-!^'' MCP having affinity for^iSSylS 

K • ■S^'^'^llIT^;*^'"''*'^^"'^"^^^ P»»osphatidylsenne 



Industrial Applicability 
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SEQOBKCE USTING 



S«quenee 10 No. : 1 
Sequence Lenght : 1 3 0 
Sequence Type : araino acid 
Molecular Type : peptide (Al) 
Sequence : 

Ser Cys Sec Met Pro Leu Gly Met Glu Ser Lys Ala lie Ser Asp Ala Gin He 
1 S 10 15 

Thr Ala ser Sex Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala 

20 2S 30 35 

Arg teu His Leu Gin Gly Arg Ser Asn Ala Trp Arg Pro Gin Val Asn Asn Pro 

<0 45 50 

Lys Glu Trp Leu Gin Val Asp Phe Gin Lys Thr Met Lys Val Thr Gly Val Thr 
55 60 65 70 

Thr Gin Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu lie 

75 80 85 90 

Ser Sec Ser Gin Asp Gly His Gin Trp Thr Leu Phe Phe Gin Asn Gly Lys Val 

" ICO 1.05 

Lys Val Phe Gin Gly Asn Gin Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp 
"0 115 120 125 
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10 



15 



20 



30 



35 



40 



45 



50 



Pro Pro Leu Leu 
130 



Sequence ID No. : 2 
Sequence Length : 1 8 
Sequence Type ; amino acid 
Molecular Type : peptide (A2) 
Sequence : 

Xaa Arg Tyr Leu Arg He His Pro Gin Sec Trp Val His Gin He Ala Leu Arg 

provided that Xaa is Thr or Leu. 

Sequence 10 No. : 3 
Sequence Length : 1 2 
Sequence Type : amino acid 
Molecular Type : peptide (A3) 
Sequence : 

Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
1 5 10 
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Sequence ID No. : 4 
Sequence Length : 4 9 7 
Sequence Type : amino acid 
Molecular Type : peptide (rsTM) 
Sequence : 

Ala ?ro Ala Glu Pro Gin Pro Gly Gly Ser Gin Cys Val Glu His Asp Cys Fhe 

15 10 15 

Ala Leu Tyr Pro Gly Pro Ala Thr Phe Leu Asn Ala Ser Gin He Cys Asp Gly 

20 25 30 35 

Leu Arg Gly His Leu Met Thr Val Arg Ser Ser Val Ala Ala Asp Val He Ser 

40 45 50 

Leu Leu Leu Asn Gly Asp Gly Gly Val Gly Arg Arg Arg Leu Trp He Gly Leu 
55 60 65 70 

Gin Leu Pro Pro Gly Cys Gly Asp Pro Lys Arg Leu Gly Pro Leu Arg Gly Phe 

75 80 85 90 

Gin Trp Val Thr Gly Asp Asn Asn Thr Ser Tyr Ser Arg Trp Ala Arg Leu Asp 

95 100 105 

Leu Asn Gly Ala Pro Leu Cys Gly Pro Leu Cys Val Ala Val Ser Ala Ala Glu 

115 120 US 

Ala Thr Val Pro Ser Glu Pro He Trp Glu Glu Gin Gin Cys Glu Val Lys Ala 
X30 135 X40 
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10 



IS 



so 



30 



35 



40 



45 



SO 



Asp Gly Phe Leu Cys 61u Phe His Phe Pro Ala Thr Cys Arg Pro Leu Ala Val 

"5 150 155 ISO 

Glu Pro Gly Ala Ala Ala Ala Ala Val ser lie Thr Tyr Gly Thr Pro Phe Ala 

16S 170 175 

Ala Arg Gly Ala Asp Phe Gin Ala leu Pro Val Gly Ser Ser Ala Ala Val Ala 

185 190 195 

Pro Leu Gly Leu Gin Leu Met Cya Thr Ala Pro Pro Gly Ala Val Gin Gly His 

200 205 210 215 

Trp Ala Arg Glu Ala Pro Gly Ala Trp Asp Cys Ser Val Glu Asn Gly Gly Cys 

220 225 230 

Glu His Ala Cys Asn Ala lie Pro Gly Ala Pro Arg Cys Gin Cys Pro Ala Gly 
"5 240 245 250 

Ala Ala Leu Gin Ala Asp Gly Arg Ser Cys Thr Ala Ser Ala Thr Gin Ser Cys 
255 260 265 270 

Asn Asp Leu Cys Glu His Phe Cys Val Pro Asn Pro Asp Gin Pro Gly Ser Tyr 

275 280 285 

Ser Cys Met Cys Glu Thr Gly Tyr Arg Leu Ala Ala Asp Gin His Arg Cys Glu 

2<?5 300 305 

Asp Val Asp Asp Cys He Leu Glu Pro Ser Pro Cys Pro Gin Arg Cys Val Asn 
310 315 320 
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Thr Gin Gly Gly Phe Glu Cys His Cys Tyr Pro Asn Tyr Asp Leu Val Asp Gly 
325 330 33S 340 

Glu Cys Val Glu Pro Val Asp Pro Cys Phe Arg Ala Asn Cys Glu Tyr Gin Cys 
345 350 355 360 

Gin Pro Leu Asn Gin Thr Ser Tyr Leu Cys Val Cys Ala Glu Gly Phe Ala Pro 

365 370 375 

He Pro His Glu Pro His Arg Cys Gin Met Phe Cys Asn Gin Thr Ala Cys Pro 

380 38S 390 395 

Ala Asp Cys Asp Pro Asn Thr Gin Ala Ser Cys Glu Cys Pro Glu Gly Tyr lie 

400 405 410 

Leu Asp Asp Gly Phe lie Cys Thr Asp He Asp Glu Cys Glu Asn Gly Gly Phe 
415 420 425 430 

Cys Ser Gly Val Cys His Asn Leu Pro Gly Thr Phe Glu Cys He Cys Gly Pro 
435 440 445 450 

Asp Ser Ala Leu val Arg His He Gly Thr Asp Cys Asp Ser Gly Lys Val Asp 

455 460 465 

Gly Gly Asp S*r Gly Sec Gly Glu Pro Pro Pro Ser Pro Thr Pro Gly Ser Thr 

•;""v 173 ."13 

Leu Thr Pro Pro Ala Val Gly Leu Val His Ser 
490 495 
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Sequence ZD No. : 5 
Sequence Length : 3 0 
Sequence Type : amino acid 
Molecular Type : peptide ( • ) 
Sequence : 

Thr Arg Tyr Leu Arg He His Pro Gin Ser Trp Val His Gin He Ala Leu Arg 

15 10 15 

Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
20 25 30 

Sequence ZD No. : 6 
Sequence Length : 4 8 
Sequence Type : amino acid 
Molecular Type : peptide (Td) 
Sequence : 

Thr Arg Tyr Leu Arg lie His Pro Gin Ser Trp Val His Gin Zle Ala Leu Arg 
15 10 15 

Leu Arg Tyr Leu Arg Zle His Pro Gin Ser Trp Val His Gin Zle Ala Leu Arg 

25 30 35 

Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
40 45 
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Sequence ID No. : 7 
Sequence Length : 6 6 
Sequence Type : amino acid 
Molecular Type : peptide (Td-3) 
Sequence : 

Thr Arg Tyr Leu Arg lie His Pro Gin Ser Trp Val His Gin He Ala Leu Arg 

15 10 15 

Leu Arg Tyr Leu Arg He His Pro Gin Ser Trp Val His Gin He Ala Leu Arg 

20 25 30 35 

Leu Arg Tyr Leu Arg He His Pro Gin Ser Trp Val His Gin He Ala Leu Arg 

40 45 50 

Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
55 60 65 

Sequence ZD No. : 8 
Sequence Length : 6 0 
Sequence Type : amino acid 

Molecular Typ^ • pepcide iC2u ) 
Sequence : 
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Leu Phe Phe Gin Asn Gly Lys Val Lys Val Phe Gin Gly Asn Gin Asp Set Phe 
1 5 10 15 

Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu Leu Thr Arg Tyr Leu Arg He 

20 25 30 35 

His Pro Gin Ser Trp Val His Gin He Ala Leu Arg Met Glu Val Leu Gly Cys 

40 45 50 

Glu Ala Gin Asp Leu Tyr 



55 



60 



Sequence ID No. : 9 
Sequence Length : 1 6 0 
Sequence Type : amino acid 
Molecular Type : peptide (C2) 
Sequence : 

Ser Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala He Ser Asp Ala Gin He 
15 10 15 

Thr Ala Ser Ser Tyr Phe Thr Asn Met Phe Ala Thr Trp Ser Pro Ser Lys Ala 

20 25 30 35 

Arg Leu His Leu Gin Gly Arg Ser Asn Ala Trp Arg Pro Gin Val Asn Asn Pro 
40 45 50 



10 



15 



20 



25 



30 



35 



40 



45 



SO 
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Lys 61u Trp Leu Gin Val Asp Phe Gin Lys Thr Met Lys Val Thr Gly Val Thr 

55 60 65 70 

Thr Gin Gly Val Lys Ser Leu Leu Thr Ser Met Tyr Val Lys Glu Phe Leu lie 

75 80 85 90 

Ser Ser Ser Gin Asp Gly His Gin Trp Thr Leu Phe Phe Gin Asn Gly Lys Val 

35 100 105 

Lys Val Phe Gin Gly Asn Gin Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp 

110 115 120 125 

Pro Pro Leu Leu Thr Arg Tyr Leu Arg lie His Pro Gin Ser Trp Val His Gin 

130 135 140 

lie Ala Leu Arg Met Glu Val Leu Gly Cys Glu Ala Gin Asp Leu Tyr 
145 150 155 160 

Sequence ID Ko, : 10 
Sequence Length : 3 0 
Sequence Type : amino acid 
Molecular Type : peptide (ai) 

Seqcencfs : 

Leu Phe Phe Gin Asn Gly Lys Val Lys Val Phe Gin Gly Asn Gin Asp Ser Phe 
15 10 15 
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Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu Leu 
20 25 30 

Sequence ID No. : 1 1 
Sequence Length : 3 9 0 
Sequence Type : nucleic acid 
Molecular Type : cDNA to mRNA (Dl) 
Sequence : 

ACTTGCAGCA TGCCATTGGG AATGGAGAGT AAAGCAATAT CAGATGCACA GATTACTGCT 60 
TCATCCTACT TTACCAATAT GTTTGCCACC TGGTCTCCTT CAAAAGCTCG ACTTCACCTC 120 
CAAGGGAGGA GTAATGCCTG GAGACCTCAG GTGAATAATC CAAAAGAGTG GCTGCAAGTG 180 
GACTTCCAGA AGACAATGAA AGTCACAGGA GTAACTACTC AGGGAGTAAA ATCTCTGCTT 240 
ACCAGCATGT ATGT6AAGGA GTTCCTCATC TCCAGCAGTC AAGATGGCCA TCAGTGGACT 300 
CTCTTTXTTC AGAATGGCAA AGTAAAGGTT TTTCAGGGAA ATCAAGACTC CTTCACACCT 360 
GTGGTGAACT CTCTAGACCC ACCGTTACTG 39q 

Sequence ID t)o. : 12 
Sequence Length : 9 0 

:i^^q:jL-^ac^ T/pe : wuoliic acid 

Molecular Type : cDNA to xnRNA (di) 

Sequence : 
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CTCrrrTTTC AGAATGGCAA AGTAAAGGTT TTTCAGGGJVA ATCAAGACTC CTTCACACCT €0 
5 GTGGTGAACT CTCTAGACCC ACCGTTACTG 90 

10 Sequence ID No. : I 3 

Sequence Length : 5 4 
Sequence Type : nucleic acid 
Molecular Type : cDNA t o mRNA (d2) 
Sequence : 

ACTCGCTACC TTCGMATTCA CCCCCAGACT TCGGTGCACC ACATTGCCCT GAGG 54 
provided that M is A or c. 

25 



15 



20 



30 



35 



40 



45 



£0 



Sequence ID No. : 14 

Sequence Length : 5 4 

Sequence Type : nucleic acid 

Molecular Type: cDNA to mRNA (D2) 

Sequence : 

CTGCGCTACC TTCGMATTCA CCCCCAGAGT TGGGTGCACC AGATTGCCCT GAGG 54 
provided that M is A or C. 

Sequence ID No. : 1 5 
Sequence Length : 3 6 
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Sequence Type : aucleic acid 

Molecular Type : c DNA t o xaRNA (D3) 

Sequence : 

ATGGAGGTTC TGGGCTGC6A GGCACAGGAC CTCTAC 3g 

Sequence ID Ho. : 1 6 

Sequence Length : 9 0 

Sequence Type : nucleic acid 

Molecular Type : c DNA t o mRNA ( • ) 

Sequence : 

ACTOGCTACC TTCGAATTCA CCCCCAGAGT TGGGTGCACC AGATTGCCCT GA0GAT6GAG 60 
GTTCTGCGCT GCGAGGCACA GGACCTCTAC ^0 

Sequence 10 No. : 1 7 

Sequence Length : 1 4 4 

Sequence Type : nucleic acid 

Molecular Type: cDNA t o mRNA (Td) 

Sequence : 

ACTCGCTACC TTCCCATTCA CCCCCJ^-G.aGT TGGGTGCACC r-.T/.^TTCCCCT G.^.C':CTCCCC eO 
TACCTTCGAA TTCACCCCCA GAGTTGGGTG CACCAGATTG CCCTGAGGAT GGAGGTTCTG 120 
GGCTGCGAGG CACAGGACCT CTAC ^aa 
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Sequence ID Mo. : 1 8 
s Sequence Length : 1 9 8 

Sequence Type : liucleic acid 
10 Molecular Type :cDNA lo mRNA (Td-3) 

Sequence : 

75 ACTCGCTACC TTCGCATTCA CCCCCAGAGT TGGGTGCACC AGATTGCCCT GAGGCTGCGC 60 

TACCTTCGCA TTCACCCCCA GAGTTGGGTG CACCA6ATTG CCCTGAGGCT GCGCTACCTT 120 

20 CGAATTCACC CCCAGAGTTG GGTGCACCAG ATTGCCCTGA GGATGGAGGT TCTGGGCTGC 180 

GAGGCACAG6 ACCTCTAC 198 



25 



30 



35 



40 



45 



SO 



Sequence ID No. : 1 9 

Sequence Length : 1 8 0 

Sequence Type : nucleic acid 

Molecular Type : c DMA to mRNA (C2D ) 

Sequence : 

CTCTTTTTTC AGAATGGCAA AGTAAAGGTT TTTCAGGGAA ATCAAGACTC CTTCACACCT 60 
GTGGTGAACT CTCTAGACCC ACCCTTACTG ACTCGCTACC TTCGAATTCA CCCCCAGAGT 120 
TGGGTGCACC AGATTGCCCT GAGGATGGAG GTTCTGGGCT GCGAGGCACA GGACCTCTAC 180 

Sequence ID Ho. : 2 0 
Sequence Length : 4 8 0 
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Sequence Tyne : nucleic acid 

Molecular T,pe: cDNA to mRNA (c2) 

Sequence : 

AGTTGCAGCA TGCCATTGGG AATGGAGAGT AAAGCAATAT CAGATGCACA GATTACTGCT 60 
TCATCCTACT TTACCAATAT GTTTGCCACC TGCTCTCCTT CAAAACCTCG ACTTCACCTC 120 
CAAGGGAGGA GTAATGCCTG GAGACCTCAG GTGAATAATC CAAAAGAGTG GCTGCAAGTG 180 
GACTTCCAGA AGACAATGAA AGTCACAGGA GTAACTACTC AGGGAGTAAA ATCTCTGCTT 240 
ACCAGCATGT ATGTGAAGGA GTTCCTCATC TCCAGCAGTC AAGATGGCCA TCAGTGGACT 300 
CTCTTTTTTC AGAATGGCAA AGTAAAGGTT TTTCAGGGAA ATCAAGACTC CTTCACACCT 360 
GTGGTGAACT CTCTAGACCC ACCGTTACTG ACTCGCTACC TTCGAATTCA CCCCCAGAGT 420 
TGGGTGCACC AGATTGCCCT GAGGATGGAG GTTCTGGGCT GCGAGGCACA GGACCTCTAC 480 

Sequence ZD No. : 2 1 
Sequence Length : 14 9 1 
Sequence Type : nucleic acid 
Molecular Type :cDNA to mRNA (rsTM) 
Sequence : 

GCTCCCGCAG AGCCGCAGCC GGGTGGCAGC CAGTGCGTCG 
TACCCGGGCC CCGCGACCTT CCTCAATGCC AGTCAGATCT 
CTAATGACAG TGCGCTCCTC GGTGGCTGCC GATGTCATTT 
GGCGGCGTTG GCCGCCGGCG CCTCTGCATC CGCCTGCAGC 



AGCACGACTG CTTCGCGCTC 60 

GCGACGGACT GCGGGGCCAC 120 

CCTTGCTACT GAAC6GCGAC 180 

TGCCACCCGG CTGCGGCGAC 240 



10 



IS 



20 
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CCCAAfiCGCC TCGGGCCCCT GCGCGGCTTC CAGTGGGTTA CGGGAGACAA CAACACCAGC 300 
TATAGCAGGT GGGCavCGGCT CGACCTCAAT GGGGCTCCCC TCTGCGGCCC GTTGTGCGTC 360 
GCTGTCTCCG CTGCT6AGGC CACTGTGCCC AGCGAGCCGA TCTGGGAGGA GCAGCAGTGC 420 
GAAGTGAAGG CCGATGGCTT CCTCTGCGAG TTCCACTTCC CAGCCACCTG CAGGCCACTG 480 
CCTGTSCAGC CCGGCCCCGC GGCT6CCGCC GTCTCGATCA CCTACGGCAC CCCGTTCGCG 540 
GCCCGCGGAG CGGACTTCCA GGCGCTGCCG GTCGGCAGCT CCGCCGCGGT GGCTCCCCTC GOO 
GGCTTACAGC TAATGTGCAC CGCGCCGCCC GGAGCGGTCC AGGGGCACTG GGCCAGGGAG 660 
6CGCCGGCCG CTTGGGACTG CAGCGTGGAG AACGGCGGCT GCGAGCACGC GTGCAATGCG 720 
ATCCCTGGGG CTCCCCGCTG CCACTGCCCA GCCGGCGCCG CCCTGCAGGC AfiACGGGCGC 780 
as TCCTGCACCG CATCCGCGAC GCAGTCCTGC AACGACCTCT GCGAGCACTT CTGCGTTCCC 840 

AftCCCCGACC AGCCG6GCTC CTACTCGIGC ATGTGCGAGA CCGGCTACCG GCTGGCGGCC 900 
30 GACCAACACC GGTGCGAGGA CGTGGATGAC TGCATACTGG AGCCCAGTCC CtGTCCGCAG 960 

CGCTCTGTCA ACACACAGGG TGGCTTCGAG T6CCACTGCT ACCCTAACTA CGACCTGGTG 1020 
3S GACGGCGAST GTGTCGAGCC CGTGGACCCG TGCTTCAGAG CCAACTGCGA GTACCAGTGC 1080 

CAGCCCCTGA ACCAAACTAG CTACCTCTGC GTCTGCGCCG AGGGCTTCGC GCCCATTCCC 1140 
40 CACGftGCCGC ACAGGTGCCA GATGTTTTGC AAO^GACTG CCTGTCCAGC CGACTGCGAC 1200 

CCCAACACCC ACGCTAGCTG TGAGTGCCCT GAAGGCTACA TCCTGGACCA CGGTTTCATC 1260 
45 TGCACGGACA TCGACGAGTG CGAAAACGGC GGCTTCTGCT CCGGGGTGTG CCACAACCTC 1320 

CCCGCSXACCT XCGAGxCiCAf CrGCGG;;CCC GACi CCiuC-C •liuICCJCCA CA'XTGGCACC IZj J 
so GACTCTGACT CCGGCAAGGT GGACGGTGGC GACAGCGGCT CTGGCGAGCC CCCCCCCAGC 14 40 

CCGACGCCCG GCTCCACCTT GACTCCTCCG GCCGTGGGGC TCGTGCATTC C 1491 
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Sequence ID Mo* : 2 2 
Sequence Length : 3 6 
Sequence Type : amino acid 
Molecular Type : peptide (TdD) 
Sequence : 

Thr Arg Tyr Leu Arg lie His Pro Gin Ser Trp Val His Gin lie Ala Leu Arg 

15 10 15 

Leu Arg Tyr Leu Arg lie His Pro Gin Ser Trp Val His Gin He Ala Leu Arg 
20 25 30 35 

Sequence ID No. : 2 3 
Sequence Length : 6 8 
Sequence Type : amino acid 

Molecular Type : peptide (second region of OTl) 
Sequence : 

Ala Ala Cys Asn Leu Pro He Val Arg Gly Pro Cys Arg Ala Phe He Gin Leu 

IS 10 15 

Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val Leu Phe Pro Tyr Gly Gly Cys 

20 25 20 

Gin Gly Asn Gly Asn Lys Phe Tyr Ser Glu Lys Glu Cys Arg Glu Tyr Cys Gly 
40 45 50 
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Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Acg ?he Ser A$n 
55 60 65 



Sequence 10 No. : 2 4 
Sequence Length : 1 4 7 
Sequence Type : axnino acid 
Molecular Type : peptide (rUTi) 
Sequence : 

Ala Val Leu Pro Gin Glu Glu Glu Gly Ser Gly Gly Gly Gin Leu Val Thr Glu 

15 10 IS 

Val Thr Lys Lys Glu Asp Ser Cys Gin Leu Gly Tyr Ser Ala Gly Pro Cys Met 

20 25 30 35 

Gly Met Thr Ser Arg Tyr Phe Tyr Asn Gly Thr Ser Met Ala Cys Glu Thr Phe 

40 45 50 

Gin Tyr Gly Gly Cys Met Gly Asn Gly Asn Asn Phe Val Thr Glu Lys Glu Cys 
55 60 65 70 

Leu Gin Thr Cys Arg Thr Val Ala Ala Cys Asn Leu Pro lie Val Arg Gly Pro 

v:^ ?5 zr- 

Cys Arg Ala Phe He Gin Leu Trp Ala Phe Asp Ala Val Lys Gly Lys Cys Val 
95 100 105 
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Leu Phe Pro Tyr GXy Gly Cys Gin Cly Asn Gly Asn Lys Phe Tyr Ser Glu Lys 

110 lis 120 125 

Glu Cys Arg Glu Tyr Cys Gly Val Pro Gly Asp Gly Asp Glu Glu Leu Leu Arg 
130 135 140 

Phe Ser Asn 
145 



^ Sequence ID Nfo. : 2 5 
Sequence Length : 2 7 9 
Sequence Type : amino acid 
Molecular Type : peptide (rsMCP) 
Sequence : 

Cys Glu Glu Pro Pro Thr Phe Glu Ala Met Glu Leu He Gly Lys Pro Lys Pro 
15 10 15 

Tyr Tyr Glu He Gly Glu Arg Val Asp Tyr Lys Cys Lys Lys Gly Tyr Phe Tyr 

40 

20 25 30 35 

He Pro Pro Leu Ala Thr His Thr He Cys Asp Arg Asn His Thr Trp Leu Pro 

45 

^5 50 



so 



Val Ser Asp Asp Ala Cys Tyr Arg Glu Thr Cys Pro Tyr He Arg Asp Pro Leu 



55 60 65 
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Asn Gly Gin Ala Val Pro Ala Asn Gly Thr Tyr Glu Phe Gly Tyr Gin Met His 

75 80 85 90 

Phe lie Cys Asn Glu Gly Tyr Tyr Leu He Gly Glu Glu He Leu Tyr Cys Glu 

95 100 105 

Leu Lys Gly Ser Val Ala He Trp Ser Gly Lys Pro Pro He Cys Glu Lys Val 

110 115 120 125 

Leu Cys Thr Pro Pro Pro Lys He Lys Asn Gly Lys His Thr Phe Ser Glu Val 

130 135 140 

Glu Val Phe Glu Tyr Leu Asp Ala Val Thr Tyr Ser Cys Asp Pro Ala Pro Gly 
145 ISO ISS 160 

Pro Asp Pro Phe Ser Leu He Gly Glu Ser Thr He Tyr Cys Gly Asp Asn Ser 
165 170 175 180 

Val Trp Ser Arg Ala Ala Pro Glu Cys Lys Val Val Lys Cys Arg Phe Pro Val 

185 190 195 

Val Glu Asn Gly Lys Gin He Ser Gly Phe Gly Lys Lys Phe Tyr Tyr Lys Ala 

200 205 210 215 

Thr Val Met Phe Glu Cys Asp Lys Gly Phe Tyr Leu Asp Gly Ser Asp Thr He 

220 225 230 

Val Cys Asp Ser Asn Ser Thr Trp Asp Pro Pro Val Pro Lys Cys Leu Lys Gly 
235 240 245 250 
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Pro Arg Pro Thr Tyr Lys Pro Pro Val Ser Asn Tyr Pro Gly Tyr Pro Lys Pro 
25S 260 265 270 

Glu Glu Gly lie Leu Asp Ser Leu Asp 
275 



Sequence ID No. : 2 6 
Sequence Lenqth : 1 0 8 
Sequence Type : nucleic acid 
Itolecular Type : c DNA t o mRNA (TdD) 

ACTCGCTACC TTCGCATTCA CCCCCAGAGT TGGGTGCACC AGATTGCCCT GAGGCTGCGC 
TacCTTCGAA TTCACCCCCA GAGTTGGGTG CACCAGATTG CCCTGAGG 

Sequence ID No. : 2 7 
Sequence Length : 2 0 4 
Sequence Type : nucleic acid 

Molecular Type : c DNA t o mRNA (second region of OTi) 
GCGGCCTGCA ATCTCCCCAT AGTCCGGGGC CCCTGCCGAG CCTTCATCCA GCTCTGGGCA 60 
TTTGATGCTG TCAAGGGGAA GTGCCTCCTC TTCCCCTACG GGGGCTGCCA GGGCAACGGG 120 
AACAA6TTCT ACTCAGAGAA GGAGTGCAGA GAGTACTGCG GTGTCCCTGG TGATGGTGAT 180 
GAGCACCTGC TGCGCTTCTC CAAC ,04 
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Sequence ID No. : 2 8 
5 Sequence Length : 4 4 1 

Sequence Type : nucleic acid 
10 Molecular Type : c DN A to xnRNA (rOTI) 

GCTGTGCTAC CCCAAGAAGA GGAAGGATCA GGGGGTGGGC AACTGGTAAC TGAAGTCACC 60 
75 AAGAAA6AAG ATTCCTGCCA GCTGGGCTAC TCGGCCGGTC CCTGCATGGG AATGACCAGC 120 

AGGTATTTCT ATAATGGTAC ATCCATGGCC TGTGAGACTT TCCAGTACGG CGGCTGCATG 180 
20 GGCAACGGTA ACAACTTCGT CACAGAAAAG GAGTGTCTGC AGACCTGCCG AACTGTGGCG 240 

GCCTGCAATC TCCCCATAGT CCGGGGCCCC TGCCGAGCCT TCATCCAGCT CTGGGCATTT 300 
25 GATGCTGTCA AGGGGAAGTG CGXCCTCTTC CCCTACGGGG GCTGCCAGGG CAACGGGAAC 360 

AAGTTCTACT CAGAGAAGGA GTGCAGAGAG TACTGCGGTG TCCCTGGTGA TGGTGATGA6 420 
30 GAGCTGCTGC GCTTCTCCAA C 441 



Sequence ID No. : 2 9 

Sequence Length : 8 3 7 

Sequence Type : nucleic acid 

Molecular Type :cDNA to mRNA (rsMCP) 

TGTGAGGA GCCACCAACA TTTGAAGCTA TGGAGCTCAT TGGTAAACCA AAACCCTACT 58 
ATGAGAXTGG TGAACGAGTA GAITATAAGT GXAAAAAAGG AXACTTCXAX ATACCrCCiC lii 
TTGCCACCCA TACTATTTGT GATCGGAATC ATACATGGCT ACCTGTCTCA GATGACGCCT 178 
GTTATAGAGA AACATGTCCA TATATACGGG ATCCTTTAAA TGGCCAAGCA GTCCCTGCAA 238 
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ATGGGACTTA CGAGTTTGGT TATCAGATGC ACTTTATTTG TAATGAGGGT TATTACTTAA 298 

TTGGTGAAGA AATTCTATAT TGTGAACTTA AAGGATCAGT AGCAATTTGG AGCGGTAAGC 358 

CCCCAATATG TGAAAAGGTT TTGTGTACAC CACCTCCAAA AATAAAAAAT GGAAAACACA 418 

CCTTTAGTGA AGTAGAAGTA TTTGAGTATC TTGATGCAGT AACTTATAGT TGTGATCCTG 478 

CACCTGGACC AGATCCATTT TCACTTATTG GAGAGAGCAC GATTTATTGT GGTGACAATT 538 

CAGTGTGGAG TCGTGCTGCT CCAGAGTGTA AAGTGGTCAA ATGTCGATTT CCAGTAGTCG 598 

AAAATGGAAA ACA6ATATCA GGATTTGGAA AAAAATITTA CTACAAAGCA ACAGTTATGT 658 

OTGAATGCGA TAAGGGTTTT TACCTCGATG GCAGCGACAC AATTGTCTGT GACAGTAACA 718 

GTACTTGGGA TCCCCCAGTT CCAAAGTGTC TTAAAGGTCC TAGGCCTACT TACAAGCCTC 778 

CAGTCTCAAA TTATCCAGGA TATCCTAAAC CTGAGGAAGG AATACTTGAC AGTTTGGAT 837 



Claims 

1 . A drug containing both a substance having affinity for a phospholipid and a biologically active substance. 

2. Thedrug according to claim 1. v^*}ereln said phosphoT^W is one that is contained in the constft^ 
forming the surface layers of cells. 

3. The drug according to claim 1 or 2, wherein said phospholipid is one of which the proportion in the outer part of 
each off the lipid bilayers forming the surface layers of ceHs increases when the cell Is not normal. 

4. The drug according to any one off clainns 1 • 3. wherein said phospholipid is phosphatidylserine or phosphatidvleth- 
anolamine. f r- / 

5. The drug according to any one of claims 1 - 4, wherein said phospholipid is phosphatidylserine. 

6. The drug according to any one of claims 1 - 5, wherein said substance having affinity for a phospholipid has a 
sequence represented by the following general formula: 

(Al)ni-(A2)n2-(A3)n3 

(provided that A1 is the amino acid sequence denoted by Sequence ID Na 1 orlO; A2 and A3 are the amino acid 
sequences denoted by Sequence ID Nos. 2 and 3, respectively; n^. and which are the repeating numbers of 
A1 . A2 and A3, respectively, are 0 - 5. 1 - 5 and 0 - 5. respectively.) 

7. Thedrug according to daim 6. wherein said n^ is 0 or 1. ng is 1. 2 or 3. and na is 0 or 1. 

8. The drug according to daim 6 or 7. wherein said substance having affinity for a phospholipid has either one of the 
folfowing sequences: 
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A1 


(Al)i - (A2)i - 


(A3)i 


(A2)x - 


(A3)i 


(A2)2 - 


(A3)i 


3 




(A2)2 





9. The drug according to any one of claims 6 - 8, wherein said substance having affinity for a phosphofipid has either 
one of the following sequences: 



{A2)2 • (A3)x 
(A2)3 - (A3), 
(A2)2 



1 0. The drug according to any one of claims 1 - 9, wherein said biologically active substance is a peptide. 

11. The drug according to claim 10. wherein said peptide is at least one member of the group consisting of a factor 
involved in a blood coagulation system, a factor involved in a fibrinolytic system, a factor involved in an immune 
response reaction, a factor suppressing cytopathy, and a factor inhaling the activity of proteases. 

1 2. The drug according to daim 10. wherein said peptide is at least one member of the group consisting of a factor sup- 
pressing a Wood coagulation, a factor enhancing a fibrinolytic system, a factor suppressing a conplement activat- 
ing reaction, a factor suppressing the cytopathy due to active oxygen, and a factor inhibiting the activity off 
proteases. 

13. The drug according to any one of claims 10-12. wherein said peptide is thrombomodulin (TM), the second region 
of ulinastatin (UTI). a merrtxane cofactor protein (MCP), UTI a a modified version thereof. 

14. The drug according to any one of claims 10-13, wherein said peptide has tfte amino acid sequence denoted by 

Sequence ID No. 4 or either of Sequence ID Non. 23 - 25. 

15. The drug according to any one of claims 10 - 14. wherein said biologically active substance and said substance 
having affinity for a phospholipid are bound via a peptide bond. 

16. The drug according to any one of claims 10-15. wherein the N terminal amino acid of said substance having affin- 
ity for a phospholipid and the C terminal amino acid of said biologically active subsfance are bound via a peptide 
bond. 

17. A peptide having the amino acid sequence represented by the following general formula- 

(A2)n2 ■ (A3)n3 

(provided that A2 and A3 are the amino add sequences denoted by Sequence ID Nos. 2 and 3, respectively; ng 
and na which represent the repeating number of A2 and A3, respectively, are 2 or 3 and 0 or 1 . respectively.) 
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1 a The peptide according to claim 1 7. wherein said amino acid sequence has either one of the following sequences: 

(A2)2 - (A3) I 
(A2)3 - (A3)i 
(A2)2 



19. DMA coding for the amino add sequence of the drug according to claim 15 or16. 
2a DNA coding for the amino add sequence of the peptide according to claim 1 7 orl 8. 
21. A process for produdng the drug aecoreling to my one ol claims 1 -16. 
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FIG.l 



S 1 : TTCTCGAaT CCTTCGCGTC aGGTCCTT 

S 2 : ATAACCTTCC CaCCTGACC CCACTCTCC 

S 3 : TTaCCACCT CGACCCCCTG GACCCGTGC 

S 4 : GCAnCCaC aCTCTTCGC ATCC 

S 5 : AAAATGCAH CGACTTGCAC CATCCCATTC 

S 6 ; AAAATCCAH CGaCTTTTT TCACAATGCC 

S 7 : TTGAAGCTTA TGACCACCa CCGCGCCCTG 

S 8 : GCTCTAGAAT GAGGAGCaC CGCCCCCTCC 

CC'^TT'^'^T'^.T *. ^^^^ \ \ r \ \ r.\^^\ • q 

S 9 : AAACTCCACA GACTACTGCC GTCTCCaGG 

CA.\aGTTCc accatccx:at TGGCAATGG 



TTC 

GGAATGG 

AAAGTAAAGG 

CTCTTCCTC 

TCTTGacCT CAGCGCCTCC aCGCGCTGA 
TCATCCTGAT GAGGAGaGC TCCGOTCTC 
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FIG. 2 



TTGGATCCCA CACTGGCCTC AGCAGCGGA 

ATGTCGACAC ACTCCCCCTC CACCACGTC 

AGAATTCGCA TCCTCAGACT CTCTGCXJGCC TCCGCTC 

CATACHAAT TCAGCAGCa TC 

AAAACAAHC TCCAGTCACT AGAGGTCCTG TGCCTCGCAC CCCACAACC 

CCCGCATCCT aCTTGCAGA ACCXX:aGCAC CTCaCATC 

ATAAGAATCC GCCCGCTCAG HGCAGAAGC GCAGCAGaC aC 

mCCGCCCC aCAGTACAG CTCCTCTCCC TCGC 
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FIG, 4 



F 1 : CAHCCAaC GCTACCTTCC AAaCGAG 

F2 rAATTCTCCAC TTCGAAGCTA GCGAGTCGAA 

F3 tCGAATTQCC CCCAGACHC GCTGCACCAG 
GAGGCACAGG ACCTCTACTC ACGTACCC 

F4 rAAnCGCTAC CTCACTACAG CTCaCTGCC 
ATCTOGTGa CCCAAaCTG GCGCTCAATT 

F5 rCCCAtracC CCCAGAGTTC CGTCCACCAG 
HG 

F6 rAATTCAACa TCGAAGGTAG CGCAGCCTCA 
GAATG 

F7 :CGAATrCACC CCCAGACTTC GCTGCACaC 

aACGCACAGG ACCTaACTG AGCTACCG 

F8 . AATTCGGTAC CTCACTAGAC GTCCTGTGCC 

ATCTCGTrx* CCC.MCTCTO CCGCTC^ATT 

F9 .-CCAATTCACC CCCACACnC GCTCaCCAG 
F 1 0 : AATTCGGTAC aCACaCAC GCCAATaCG 



TGCA 

AnCCCCTGA GGATGCAGGT TCTCGGCTGC 

TCGCACCCCA GAACCTCCAT CCTCAGGCCA 

ATTCCCCTCA GGCTCCGCTA CCTTCGAAGC 

CGGCAATCTC CTCCACCCAA CTCTGGGGGT 

ATTCCCCTGA GGATGCAGGT TCTCGGCTGC 

TCCCAGCCa CAACCTCaT CCTCAGGCCA 

AnCCCCTGA CCTCACCTAC CC 

TCCACCCAAC TCTCCGCCTG AAH 
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FIG. 5 



F 1 1 : CATTCGTCAG 

F 1 2 : AATTCTCACC AATCCA 

F 1 3 : AATTCAGCCC TGTCCAGAGA GTACTCCCCT GTCCCTGCAT GCGCATTCAG GACCTCCTAC 
CCCGGCCCCA 

F I 4 : ACCTTGCGCC CCCCCTACCA GGTCaCAAT CCGCATGCAC CGACACCCCA GTAaaaC 
CACACCCCTG 

F 1 5 : CaGCTCTGC TACCCCAAGA AGACGAAGCA CATGGGGCCG CCTGCAATa CCCCATACTC 
CGGGGCC 

F 1 6 : CCGCACTATG CCCAGATTGC AGGCCGCCCC ATCTCCTTCC TCTTCTTCCC CTAGCACAGC 
AGC 

F 1 7 : TCACCAAGCA ATACTTCACA CTTTCACTTC CACCATCCAA AATTCCAAAA AACCTACa 

F 1 8 : AGCnCCTAC CUI Il TCaA ATTTTCCATC aCCAAaCA AAaCTCAAG TATTCCTTCC 

f 1 9 : CCAATCCACC CCCACAGi'TG GGTCCACCAC ArfGCCCToA GoAToCACCi' iC rGGGCVGC 

GACCCACACG ACCTCTAaC AAGCTTCGTA C 

F 2 0 : CAAGOTCAG TACAGGTCa GTGCCTCCCA CaaCAACC TCCATCaCA CCGCAATCTG 

GTGCACCCAA aaGCGCGT GCATT 
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FIG. 12 
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FIG. 20 
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FIG. 21 
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